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MiBBRT HOi74BD, C.tB., 

Imperial Beonomk Bptmiiti 
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OABRIEILE U 0. ttOWABD. M.A:, 
Pereonal Henttant to the Imperial Seonamie Botmuti 


Up to the year 1908, it waa generally believed in the wheat 
tri^e that India conld only produce wheats of relative^ poor grain 
quality. This conclusion was a natural one, *and was based on 
a long practical experience of the wheats e3q>orted from the country. 
In 1908 and succeeding years, a large number of Indian wl^eats 
were sent to inland for complete milling and buking tests, the 
work being undertaken ,by Mr. A. E. Humphries, a former 
President of the Incorporated National Association oi^ British'and 
^ Irish .Millers. These samples included many,of ^e wheats of 
Northern and Central India as well as a large numb^ of new varieties 
obtmned at Pum by selection and hybridization. The^ reports' on 
the behaviour of these kinds in the mill arid bakehopse ^oigred 
that, aerfai^as the wheats of Northern and Central India are c^- 
cerned, the current ideas as to the lacloof qu^ty in the Indiqn 
wh^s df comjnerce were'amply, justified. i 

A^y«of the Pnsa varieties, however, behaved ^uite difierently 
and inoved to be free milling and to. yieldn flour and loavel <d *the 
/same class as those produced from the,styrongest liforth Amlrii^^ 
gi^eB; The .relation o^ the Pusa varietioi to Manitoba, 

Imndi^ and to the present Indian wheats qf comme^^lJi^ • 
r<^h^Ui^i>e*i»vident,on referring to the Plate opppsite,/^^^;; 


« Hineti Bod HowatS, Bvtletini Ji, 27, and 01, J§r. Beemreh IneKiate, Bkml ISOf, lllO, * 
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All these high quality*wheats were oiigiiially obtained either 
by selection or hybri^zation'among fihe larg§ collections of Indian 
wheats made at Pusa in 1905 and subsequent years. Some of the 
best were found ocodrrii^ natufally and in large proportion among 
the wheats commonly cultiWted in North Bihar, but in these case? 
high grain qualiuy was associated with low yielding po^er and poor 
straw. It is probably on account />f their pcor cropping power 
that thece North Bihar wheats have not spread to other tracts in 
India.' Nothing approaching high grain quality, however, was 
discovered, in Central or in Northern India, although the wheats 
of the Punjab’ were for the most part grown in pure culture at 
Lyallpur and afterwards thoroughly tested in England. 

After the discovery of the fact ‘that wheats with high grain 
quality existed in India, the aim of the selection and hybridization 
work at Pusa *(ras^ to unite these qualities with yielding power, 
strong straw, rust-resistance and the capacity to ripen quickly 
with *he nupimum amount of soil moisture. On account of the 
trade prefefence^ for a white wheat, it was necessary to combine 
all the above desirable qualities in a white rather than, in a red 
variety. Further, in the work of replackig the existing crop by 
an improved variety it would be an obvious advantage if the new 
wheats possessed some easily recognisable field character, sitch as 
colour of chaff, which would readily differentiate them from the 
crop as ordinarily grown by the peoplp. 

In one important respect the problem was greatly simplified. 
As is well known, wheat is an important food grain in India, and 
of the 8,000,000 tons produced annually* about 90 per cent, is con¬ 
sume in the qpuntry, the renmindler being exported to Europe. 
Any improvement in the grain itself, to be of importance, must 
therdore satisfy both the Indian consumer and also the Home miller. 
• It is fortunate that the da^ of wheat mOs'^ liked by the people for 
food is.that which is worth the most money on the Home markets. 
This is a most important point and one which cannot be empl^sized 
stxongl/. ‘On many occasions, the Pusn wheats along*with 

* Howa^ and Howard, JFm. i/ the Deja. of Agr, India (Bet, 8erie»), Vol. II, ii^q 

. 1909 * , ‘ 
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ordfnary samples have been shown to cultivators, and they invari¬ 
ably prefer for their own foq^ the kinds wM^h have done best in 
the milling and baking tests in England. A number oi lancflioldeTs 
and educated Indiana have, eaten these new Vh%ats and ar^’ loud 
ig. their praises of the superiority of thfese types over^those which 
c^n be purchased in the Indian market. Every year afrPusa there 
is a great demand Jlor any surplus wheat froi^ the’Botanical area, 
while at the Dhcli and Bowarrah estates, where the new •variqtie8 
are grown* for seed on a largo scale, a well marked preference for 
these wheats was at once shown by the people round about. At 
Dholi, the factory servants asked to be paid in wheat instead of 
in money. 

The problem of producing wheats, characterized by high graifti 
quality, high yield, improved straw, rust-resistance, and the power 
to ripen within the available growth period was eMsntually solved 
at Pusa. A number of* wheats were produced, which, under ex¬ 
periment station cultivation, satisfied these conditions and. Were 
all that could be desire;^. At first sight, it might be thought that 
the wholq matter was now settled and* all that remained was to 
devise suitable method^ of seed distribution. , This, however, was 
by no means the case, and the present ppportunity is taken of point- 
' ing oat a very serious pitfall in variety trials larrie(? out at 
experiment statjons in India. This applies, in all probability, to 
other crops besides wheat and is lilccly to be of general imprest. 
The agricultural conditions at a well-conducted esq)erinacnt station 
are sonfewhat different |rom those which obtain among the rywts 
in the surrounding districts. The iinjiroved cultivation of Ihe 
soil at an experiment station ‘results ih a greater supply of soil 
moisture for the wheat crop than is available in the average ryot’s 
holding. It is likely, therefore, that a variety of wheat grown jpder 
the two sets of cenditions will behave'qiiite differently. Tjiig'is 
found to be the case particularly if the maximum posribla yiell 
is dc|h^ed at (he experiment station. To obtain this ma^mii^ 
yield,^he variety must be a late one so as to utilize 4o*jkhe utmort 
th«^avafl#.bie growth peliod and the ample supply of soil moisture. 
0nder ez^ieriment station conditions, ^t is easily possible, Mth di^e 
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'attention to cultivation, ijwistnre conservation, and choice of soil 
to grow npwMds of ^rty nmnhcls wheat ^o the acre. If, how- 
, ever, ^hese high-yielding varieties are grown by the cultivators 
quite/lifferent rt^uJfs ape obtained. With defective preliminary 
cultivation «nd’in8ufficient*«oil moisture, these late potentiatty 
higli-yielding wheats do not^reach maturity before the onset of tffe 
hot weather haS begpn to diminish ^hc moistiure in the soil. The 
fesult iswi low yield, often of rather poorly filled grain. The ex¬ 
periment station results are thus reversed. Our experience at Pusa 
has shown ^hat it is a good rule to avoid all high-yielding varieties 
with any tendency to lateness,«end to confine attention to those sorts 
whiclf rip§n well within the available growth period. Such sorts, 
^■When grown tinder cultivators’ conditions, have a margin of safety 
with which to meet the accidents of season. Experiment station 
results, therefone, must be used with caution, and considerable judg¬ 
ment is required in interpreting them. The highest yielding sorts 
are aljpays apt to prove disappointing and the date of ripening and 
theAppearance of the sample are perhaps nvore significant than the 
Wfflght of the (ftop. These considerations explain the JEmIutb of 
Muzaffamagar wheat among the cultivotqjs in some tracts in the 
United Provinces and also that of Punjab Type 9 in the Punjab. 
It is tr&e tha<? both* tllese varieties are capable of yielding heavily' 
when the season is very favourable, if the supply of ^irrigation water 
is abqndanti and if the moisture-retaining capacity of the soil is 
alldhat can be desired. Such conditions for the wheat crop are 
the exception rather than the rule. It wi^ be foimd that ft is tfiat 
vcAe^, which on Ac averci^e does well, and in years of short moisture 
stands out fromjhe rest, ahd will bfe tie one to select for general 
seed diij^ribution. 

^e next subject i&vestigate^ was the enecc oi environment ^ 
omjgcmn quality^ an undsztaldng carried* oy.t in collaboration with 
iElr. TS^ M. £eake, the results of which have l^sn published.' Briefi.y 
i^tedj'itiWas found that in all the vdieat-growing tracts of ]^dia, 
sniolfedi^Dg t]Le «aiuj-irrigated tracts of the Punjab •and the "black 

a . A' 
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i'Row|rd, IiMke a Homid, Mtm. Jkpt. of Sgr, i» Min {Bot. Soriotf, ydLHQ, 
Na VIM&wid V<S. V, No. 8. ISU. 
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soils of the Peninsula, the quality of the Fusa wheats was maia- 
tamed. In the case of Pusa^l2, the*iuilliiig%nd* baking results 
obteiued with the samples from the Indus Valley and the black soil 
areas wexe better than those given*by th% Pditfi sample and those 
frpm other stations on the Gfuqgetic jSlluyium. Cabal irrigation 
w^ found to. have no harmful effect on the graiu«quality, andin 
the case of Fusa 12 grown at fot^een stations all over India in 1912, 
the best loaves were given by the wheat from Lyallpur. Jbe loaf* 
produced ffom the Gurdaspur sample in that year is shown in 
Plate 1. 

During the progress of the environment experiments, a number 
of the Pusa wheats were grown in most of the wheat-growing tracts 
of India by the cultivators th«nselvcs. Practically altthe varieties^ 
tried did well in Bihar, the United Provinces, and in Central India; 
One variety (Pusa 12), however, gave equally ggpd results in 
the Punjab, the United Prorinces, South Bihar, and the Central 
Provinces, and proved itself to be the best wheat for India bs a 
whole, both as regards yield and quality. The results of the ti^dls 
of Pusa IS^in the Punjab in 1914 are referred to b^ the Dircc-tor of 
Agriculture as follows :— . 

special leaflet is being issued regfirdiqg Pj^ 12» wliich 
has done well in the Punjab ” (Punjab Agricultural Notes, Pioneer, 
June 13th, 1914^. 

In t^e United Provinces the results with Pusa 12 are tllus 
summed up by the Dkeotor of Agriculture yi “ United 
vincas Agricultural Notes for April,” in the Pioneer of May J6th 
last‘ * 

“ This year a few selected ^Pusa whcifts, which had done well 
at Cawnpore, were di8t|ibuted in different parts of the.Provin^es,. 
mainly in Oudh. Crop-cutting experiments were parfiud.yut to 
deteripiue the^ yield in the cultivators’ fields. The reporipfiow to ' 
haj|d Show tliair one of4heBe,.No. 12, has done uyiformljr well uudej* 
dimM/glimatic eonditions,* equally favourable re^rts being, 
chcayed^from Benares and Saharanpu{. One of its most attractive < 
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' futures is that it requir^^ comparatively little iizigation and is 
therefore suited to Well-irrigated ^tracts. , Some of the Co-opera- 

: tive Societies, whose members have grown it with success, are 
arraivgin^ to put ft ^owzc on a hirge scale next year.” 


In Bihai^’, J^usa 12 is being distributed by the AgricultuiKil 
Department in.thd south of the Frounce,* while in North Bihar a 
lar^e co^gnment of this wheat grown on the i^elsund indigo estate 
was spld ^n April last to the Calcutta mills at a premium of four 
annas a mauiyl over local wheat. 

lb the 'Central Provinces, the Pusa'wheats have been tested 
for sqme years in the Eastern Circle both on the Govenmient Farms 
^and also by^the cultivators. Mr. Clouston, the Deputy Director 
of Agriculture, in a letter dated April 7th, 1914, describes the result 
of these trials as follows:— 


We have decided now to grow Pusa 12 under the Kamtek 
Tank. We‘have given out seed for the last two years and the 
cultivators werawell pleased with the outtufns they got from it. It 
is a fairly early wheat and is therefore suitable for areas not com¬ 
manded by irrigation. As an irrigated wlfcat it yields very well. 

It jhas done wpll at Baipur too; we intend to distribute all the 
seed we have^vailable on the Raipur Farm to Vr'heat-growcrs in the 
Chhattisgarh Division. 

Distribution of this variety will be taken in hand in earnest 
this year. * I wanted to make sure that it was without doubt the 
be^ of those I h£^ve under trial before booming it.” 

t 0 

•The result of the trials of tlas wheat by the cultivators in 
mo^ of the wheat-growing tracts of India leaves no doubt that 
this ^variety is eminently suitably, for growth practically all over 
lndi%« PttSh has another advantagerin addition to its yielding 
powe^'toct quality, namely, its characteristic appearance in the 
^eld wdisch distinguishes it at once from the country wheats. 

' The'beardjihss ears are long, with shining red*Chaif, aiM .the 
straw'is quite different in tint ^rom^that^ of mo^' Indian 
Its appearance ip the field and the large elongated 



gram enable JbMs variety to be i^antly distinguished, dn' 
any scheme of seed^ distril^tion, which ai^ at m^ilacuig the 
existing wheats by a new kind, it is a great advantage if Jbhe im¬ 
proved variety can easily be recognized%in%hd field and ii^the 
linarket. 

The results of the trials of Pusa 12 show that the time has dbmo 

• • ' • • 

for the establishmvit of an iipproved grade ^ whjN;e wheat over a 
large area of the wheat-growng tracts of India.' While the vasiot& 
existing s'eed distribution schemes with this wheat •are* being 
developed by the Agricultural Department, and while the amount 
of surplus seed of this variety for trade purposes is being multij^ed, 
another side of the matter must be kept in view. The wheat must 
be brought to the notice of tlw Home millera in the fbrm of one <J» 
two experimental slupments so that they may have an opportunity 
of getting first-haml experience of its qualities ^and behaviour. 
This is essential if this -variety is to realize quickly its full value on 
the market. As is well known, wheats are bought largely on 
appearance and reputation. Indian wheats are knowjft to pefteess 
poor quahty, so that this reputation has to be overcome before an 
improved Indian grade (w,tt fetch its proper pricK^t. One oj two ship¬ 
ments of the new wheat placed onthe,varioy8 markets* and brought 
to the notice of the trade will obviously be1;heM)est^neans of con¬ 
vincing all congerned that an improved grade has really been ob¬ 
tained. By the timethese prelimijiaiy shiprnents hav# beejimade, 
there should be sufficient Pusa 12 wheat in India for thoshippeA to 
begin to supply the deipgnd. After this, the future developmenlf of 
the ^ade will depend on the efficient orgamzation of the seed sqppfy’, 
a matter which «an be left tef the various Cb‘rcl(^ officera ih the^ 
wheat* tratts. Iif order to obtain the seed for the preliminary 
sliipments, it has been arranged to concentrate the bi;^ of 
the seed of PiMi 12, raised on the TDholi and Bowarrali geed> 
farms' in Bihar into a single Circle. The Central Curdle tof the 

• ' Ma Mooant ot tbs seed supply of tbo Fiua wbsats was pa^luhcd iu*^e AgrimUwaX 
Journal oftlnJkh Vd. IX^ p. 242, 1014.^ Seed of Puaa 12 and of tbo other Pusa wheats 
gronm lor Astribaticni can be obtained on applisation to Sir. B. C. Danby, Dholi P. O.,’ 
Bihar, or ^ the Impjeiial Boonomio Botanist, Posot Bihar. 
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United Provinces has ^en selects lor the work and the co- 
opexation hi Mr. B.'(?i Buzi^ the Deputy Director of Agiionltaie, 
^ has hpen secured. This Grcle has been chosen partly on 
accQimt of the "lofial development of the Co-operative C^%dit 
movement add-'of the cldse working arrangements which exist 
between the Societies and the ipicultural Department. By 
means of the' Co- 9 perative Societies, an effort will be made 
to i^place the existing wheats as far as possible by the new kind 
and to supply the trade with as much surplus seed’ as can be 
obtained. At'the earliest moment, this will be secured for the 
first shipments to Europe. • In the work of buying in the seed 
and in plying it on the markets in Europe to the best advantage, 
«the interest and assistance of Messrs. Ealli Brothers have been 
secured. Mr. A. E. Humphries has very kindly undertaken to bring 
the matter befvre the Home millers and to assist in the establish¬ 
ment of the new grade in England as ^oomas the first shipment has 
been,collect,pd. 
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Major ». K. WALKBB, P.R.O.V.S., 

Offg, Supermtendent, Civil Feteritutry D^rlnunl,* Bombag, 


Introduction. 

The material benefits to be derived from co-operation in 
agriculture are fully recognized in those coiintrKs where it has 
been adopted. It has beeniound to put fresh life into agriculture, 
and it has been particularly beneficial to the small farmer.. A^- 
cultural Co-operative Societies have been formed for a great v^iety 
of purposes. They provide credit, buy, sell, anti distribute pro¬ 
duce on favourable temis, store grain, improve the brqpds of,farm 
stock, and insure property against* varigus ^kinds df risks. The 
last-hamed branch of usefulness in its ap|)!lication%> cattle is the 
subject of this paper. 

In India the loss of his oxen is very tUsastrottsHo thf small 
agriculturist. Without draught cattle he cannot tiHhis Ian'S or 
move liis "produce. Periodical famines and pestilences occuf in 
adtlitiou to ordinary risk., The price of cattle has gone up^ndis 
not unlikely tO increase further.* To repair exceptional and un¬ 
foreseen losses of cattle it may be necessary for the small farmer to 
pledge his credit. A more desirable sofutiou is advocated- 
means of a well-organised system of cattfb insurance a man can, jn * 
exchange for a small premium, provide himself with tW'necessary 
funds to replace his animals. A Cattle Insurance Society workipg 
iir conjunctiofi with ^ Cattle Breeding Society is anValmost*idea1 

* A paper read at the Ce-operaUve Coofcr^pcc held at Poona in Angtut* 1914. 

( 9 ) 
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r aiaangement tfrai may be brought about in due courapia favourable 
localities. 

It is proposed to commence by providing an economical system 
of ipsurance agawist"losses of 'cattle by means of co-operation. 
There arfe other' advantages to be derived from a system of this 
kind. Co-opera/iion tends to create a bond of identical interesfs 
among the members of its societies. ^ It teaches the value of mutual 
help and spreads education. A system of mutual insurance of 
cattle «is hound to cause greater attention to be paid to the con¬ 
servation of th?3 lives of valuable animals. Public ojanion demands 
that aiiimals insured in a mutual society are p:i^operly housed, tended, 
and fed, and that every possible advantage is taken of scientific 
^knowledge imregard to the prevention and cure of disease. A well- 
prganized and efficient veterinaiy service is a necessary adjunct 
in any scheme pf cattle insurance, and every society should realize 
the need of obtaining expert a 8 sistan 9 e and advice in the care and 
treatment of its insured stock. 

< It is proposed to describe shortly whalthas been done in other 
countries in regard to cattle insurance, and then to djscuss the 
means at our disppsal for instituting a^ scheme in the Bombay 
Preridency suitable to its special requirements. 

. *■ 
Cattle Insurance in other Countries. 

In many Western countries the success which has attended 
the formation of Co-operative Cattle Insurance Societies has been 
very remarkable. It is apparent from thq available literature that 
ip.'most places insurance'was co-operative before it became ^com¬ 
mercial, and that as a rule it c was conceived under Government 
supervision and with State assistance. Insurance has now become 
very general, and is^eis^loited largely by Joint Stock Companies 
. winch insure against a great variety of risks. These organizations 
undoql^tedly serve a useful purpose but as they are interested in 
‘ making profits and spend considerable sums in managing expenses, 
which the insured has to pay for, they are not likely to ap^al to 
, the small agriculturist in the same way at co-eperative jjbnirajice 
does. Jpint Stock Companies are not usually very keen on live 
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Stock insurance, as it entails considw^ble local supeivisiou of a 
special character in-order prevent fraud/ The cohBeq«ience is 
that mutual live-stock insurance flourishes and appears Jikely tq 
continue to do so. 

Mutual cattle insurance exists in"England, ftermady, France, 
Italy, Austria, Norway, Sweden, Denmark,^ BbUand, Belgium, 
and Switzerland., It is mqst developed yi Holland, Belgium, 
France and those countries advanced in agriculture. In»tliesm&ll 
country of Belgium (11,37.3 square miles) alone there vwrcnn 1909 
no less than 1,142 cattle insurance societies, comprising 101,709 
members and insuring 294,583 cattla of an ayorage value of Rs. 200 
each. In addition there were 170 horse, and numerous geat and 
pig societies. In France in*1910 there were 8,428 Cattle societ^ss . 
and 68 re-insurance societies. In Italy tliere are a very large num¬ 
ber of societies, and federation is largely resorted Ao. In Germany * 
there are over 8,400 societiejp, the majority of which are small local’ 
organizations. 

“ There is a conspnsus of opinion in Germany tttat tiusitorm 
of organization is the best. The membeirs can observe and supervise 
the. care given to insu^d animals, and the action taken when any¬ 
thing occurs, and it is to their interest to^do so. Tliey are also in 
a position, without incurring any appreciable*expejise, to*estimate 
correctly the ^lue of the animals l)oth upon insurance and in case 
of loss. Its drawback consists in the fact that the risk is covered 
by too small a number of animals and in a too resAricted area. 
Should numerous loss^ occur more or less simultaneously kcal 
associations may not be able to meet thefr obligations. It is*o<)n- 
sidered advisable therefore for lo«al societies to establish schemes 
of r^-inaurance, • either by combining among themselves or by 
arrangements with large insujiance unflertakings or wi^h thq 
State.”— (Cahilh.) 

In some countries cattle insurance is {5tate-ai(ie(l'antk|n some 
it is compulsory. In others the State organizes insuranccto b^ estab- 
lishilig institutions or federations (central societies) formed af ^ 
local i^utual societies which adopt the model articles approved 
*by therinstitution to which they aje attached. A proj^rtion of. 
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premiiiius rS^ved by the local societies is paidjio the cenlral 
societyrwhibh bears the same propoi^on of the indemnities. In 
^this way a wide tract of country is covered and the rislm diffused. 

' ^ few years s^o'che/Prussi&n Saxony Chamber introduced a 
system of re4]^drance for the local associations in the Frovince*. 
A number of these assodations were formed into a union, and aU 
with excess of recei^^s over expenditure had tp pay the balance 
td the union for the purpose of covering the losses of those associa¬ 
tions in contrary case. 

Premium rates (tariffs) have to be fixed in accordance with the 
risks involved and the experience gained. In some cases com¬ 
pensation is not paid for animals lost from epidemic disease and in 
. cithers certain diseases are excluded.. The average mortality in 
]Qe^um in 1909 was 3*36 per cent., and the average rate of pre- 
^mium was 2 per cent, of the value. In that country epidemic 
* disease is well under control and famine is unknown. In Burma, 
where lihere are soine 50 societies, said to be doing well, a premium 
of 3.‘per ceirt. for plough cattle has been recommended, which is 
to be increased to at least 6 per cent, if rinderpest is iflcliided. In 
Bohemia the rate of premium is fixed every five years, based on the 
results obtained. 

In most nuntcies vety young stock and old cattle are^ not 
accepted, and no indemnity is paid on insured animals that have 
^ed frpm the results of war, riot, rebellion, theft or loss by stray¬ 
ing,' fire, lightzung, and flood. In Bohemia in the case of livestock 
insured for the first time the insurance only^comes into fosce 15 days 
after valuation. This is a"kind of quarantine to guard against 
diseasb in the incubative stage and appears to be very sound. 
Everywl\ere fraud on the part of the insuring member invabdates 
the insurance, and no coihpensatioi) m paid if the death be clearly 
duoeto neglect. 

|n,im>et* cases ail eligible healthy cattle of a member have to 
1 m ii^ed and not merely a selection. This is to pmvent fraud. 
;^ckiy beast^S are ejccludsd. To ensure that.the owner ‘i(411"tepd 
ammal prop^ly and nob let it die>M as to obtmn the i^tij»nce 
^m<^, sficieties never pay the Va^r:!^ 
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varying from ^ to 70 per cent. Most,societies fix a iiiaximtziu 
valne for which an animal be insured.?* ^ewner states the 
value and this valuation is checked by the experts or committee, 
whose valuation holds good. 

• Valuations are checked every six nSonths in sohie •societies and 
altered if necessary brfore^the htdf-yearly premiums are ptid. 
In mutual insuranop societies the officials give^thdi* services gratui¬ 
tously but the Secretary may be paid a small sum. Every membeV 
joins for a year. After receiving any indemnity he must continue 
his membership for 3 years. In all cases a reserve fu^id is^ accu¬ 
mulated out of the balance left over after paying indemnities. When 
there is a reserve fimd an entrance fee is usually charged to new 
members. Societies are always limited and therefore ifot respontibfa 
beyond their resources. If funds do not suffice a proportionate 
reduction in the indemnities is made all round, r, 

In a few societies thero.is no common fund, but the owner of 
an insured animal is compensated when death occurs Jby levying a 
subscription on all the ipembers to make up the value. This syttem 
is not fa-^ourably regarded by authorities on the Object of mutual 
insurance. 

It is apparent that a system oj cattle insurance by mutual 
co-operation in small localities is a most*beneficid unifertaking 
and not difficult of application, provided that the tariffs can be 
approximated to the liabilities. That desideratum Ims been suc¬ 
cessfully accomplished in Europe, and it remains to «chieve the 
same rdsult in India if possible. 

TAb Apbuoation of Cattu: Insubaitce to Indian 
Conditions. 

Organized co-operation iii.<[ndia dates from 1904, when the‘ 
Government of India ^aSsed Act X of fffiat year “ to encourage* 
thrift, self-help, and co-operation among agriculturists,'aftisans,, 
uid persons qJE Umited means, and for that purpose to ptovide far 
the oonstitutiftn and* control of Co-operative- Crelditi Societies.” 
Tliis A^ only de&lt vnth the problem of credit, but the success* 
that wij attained opened up fuzthea possUnlities. 
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In Idm a n^w Act (II 9 ! 1912) called the Co-operative Societies 
Act, which Vas more*,<K»inprehensive jn its application, came into 
'^existenc^. The new Act applies not only to Credit Societies but 
also ^o'Co-operative'^Bsociatiohs organized for purposes of dis¬ 
tribution, pioddction, insurance, etc. Such Associations are re^ 
qni 3 »&d to be based on co-operative p^nciples. It is not intendefl 
that they should"becQ?ne close corporations for the benefit of a few 
iddividua^. The new Act recognizes the existence of central 
sodetid^ for the express purpose of benefiting other societies of co¬ 
operative ehar&cter. Simplicity and elasticity in rules passed 
upder the Act are aimed at. ‘It is recognized that it is essential 
to staA cautiously and to progress gradually. Failures discour¬ 
age, and instead of teaching the people to help themselves have the 
^contrary effect. 

It may be 'conpeded that mutual cattle insurance on sound 
hnes is very desirable in India, and it is now necessary to study 
the^ means oi applying it successfully. 

The cohfetruetion of any scheme of life insurance requires for its 
foundation as correct an estimation of the death-rate as it is possible 
to m^ke. .The chances of saving life by pmcticable methods have 
to be calculate at the same time. In India the absence of accurate 
and complete ''^statistics'’ in regard to the mortality of cattle 'com¬ 
plicates the situation. Epidemic disease is common and is so 
irregular in its incidence and in its effects that, even when statistical 
infoimationis available, the prospect of an exceptionally unfavour- 
ablG outbreak has to be considered and if possible provided for. 

• 'Relief in the shape of advice and treatment is the duty of, the 
Veteiihary Department. Its scope i6 somewhat limited at present, 
owing tq its numerical inadequacy and the unwillingness of the 
> 010 X 6 ^orant to take advantage of it>fi assi stance. Modern methods 
of (mutroUing and preventiAg the spread 6f ^seafie are not always 
popnlax^c &B*they frequently entail individual inconvenience. There 
ia^hope for the future, however. It is the expressed policy of Gov- 
>“finimBnt to, provide more veterinary assistance ^raduaUy,'* and 
thu^ are distinct rigns that the people thehaselVBs are im^ned ,to 
:WG|9om6'4he work of the Pepartment. As alre^^ st^ed tl^! 



OO-OPERATiVE OAiyLB INSimANOE 

eduoalive value co-operation is a grea{ factor in ^ftliglitennien^ 
The Department has at its disposal the me^fi^ of providing^relief 
in many cases. In the absence of effective legislation the public 
spirit of individuals is looked for to enable^theft^ to be carried out, 
Wken the funds of a community or society are Kkelyitcr l)e affe&ted; 
it ts eTcpeCted that wholesome pressure will be biot^gSt to bear ^ 
individual members^who, from^ prejudice or indifference, are not 
inclined to take advantage of measures for the public go<j^. i 
It is ob\ious that if epidemic disease is to be inchidgl in the 
risks undertaken by insurance societies in India, the tariffe will 
usually have to be rather*high as compared with countries where 
it is not so serious, and where in many cases compensation is jpven' 
by the State. In Burma, as already stated, rinderpest* is'excluded* 
as a rule. If it is included a high tariff is required. 

Although many authorities are very adverse Jto inordinate 
risks being taken in any Sbheipe of cattle insurance, the writer con¬ 
siders that it would be a mistake to exclude epidemic diseasd in 
India except in particular instances which will be menriened latef. 
Unless the jisk of epidemic disease is inclfided the benefits of insur¬ 
ance would be greatly piinimized. Such a jyovision will be of 
real help to the people, and if successful popularize it»^eatly.* 
There are other difficulties in the way ®f bxclu%on alto. If 
one or more dise^es are excluded differences of opinion in diagnosis 
are bound to occur, which would probably lead to qpnsiderable 
friction. Even professional men are capable of making mistakes 
in diagnosis^ and this facj|or might easily lead to difficulties. 
India^ome outbreaks of epidemic disease are’verjPmildin character 
and simulate death from natural causes or ordinary non-infeetive 
disease.* 

A short account of a few n^in featufes connected with the 
principal cattle diseases as> they affect iasiirance may be usei^uL 
The principal epidemic diseases to which cattle are, liable 
India are rinderpest, haemorrhagic septicaemia^ anthra:^ iblack- 
quaitef, and foot and mouth disease. 

^Rind|EpcBt is a disease which may cause extensive mprtality, 
ami as a Jule attacks all the cattle in the locality that aTe|<iot in^" 



• 18 ' 


AamOD^TUBAL jpvBBAL OF INDIA ’ [X !• 

ipune. In the jplaius abou^ SO per cent; of those attacked die, and in 
the hyis the ihortalityAa oftlnas mnch as 90 per cent. For that reason 
it would be unsafe to bring cattle iii hilly tracts into any scheme of 
•insurance at iffesepc. ^uch are not very valuable animals as a 
rule.' Young animals die •more frequently than old ones, and 
inprtality rate can therefore be Iqwercd if they are excluded. IJre- 
ventive inoculation can be* performed in thi% disease. With the 
'•usual tqethod adopted protection for a short time only is given. 
Early information to the Veterinary Department and the accept¬ 
ance of its remedial measures will result in the death-rate in this 
disease b^ng greatly reduced. 

Hsemorrhagic Septicaemia is a very serious disease in some 
, localities. It attacks buffaloes mainly. For that reason it is 
^doubtful if- these animals ought to be invariably accepted. This 
disease is periodical in many places and the mortality of animals 
attacked is usually about 90 per cent. It does not go through a 
herd Uke rinderpest, however, and draught bullocks do not appear 
to J)e very susceptible. A good deal can^,be done to prevent its 
occurrence by attention tO sanitation and the provision^of a clean 
water-supj)ly. Preventive inoculation ca^i be practised, but the 
peculiar nature of the disease in respect to its occurrence rather 
depreciktes t^e practicability of the method. 

Anthrax occurs in some districts, prinripally^in the Carnatic. 
It is sometimes confused with the last-named disease. It is not 
usually sec.n in buffaloes. In other respects the remarks under 
hefimoirhagic septicaemia regarding mortality and prevepticfti apply. 

„ ' Black-quarter' maihly afiects young animals up to four years 
of age. The areas in which it opcurc can li^ually be specified. The 
risk of adult animals becoming diseased may be accepted, except 
in notoriously bad places. Vaccination against this disease is 
fre^quently practised. 

' Fpot/tnd Ufottth Disecme causes more inconvenience than 

' 'f ^seasM due to external and intenml parasites may be regarded 
iii epidemic diseases also. Exceptipnal mdrtafitfr.fromthj' 
lu adultf cattle. Errors of ^et^, aoeidsi^jil poiMhini^ I 
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like ‘are fair risks, provided no excessive carei^lssiiess can be 
proved. 

The risk of fafnine must be taken. ”ln such an event 
Government assistance and private ch^tjr might be invoked 
justifiably. 

In view of the above it is obvious that the fixa^idh of an equit¬ 
able tariff is a problem ihvol^i^ somc^fficulty. Local conditioiui 
must be carefully considered. * A great deal "hmst depend on tha 
intelligence and foresight of the organizers. It is obriuu# that 
it would be extremely short-sighted to start a society in a locality 
subjected to periodical dt>idemics of. a serious nature*. * It ts not 
usual to find a good class of cattle in such places. It does no^ scent 
worth while to start a society .unless the cattle are fair}/ valuably 
The inclusion or otherwise of buffaloes is a matter for serious con¬ 
sideration in a locality where haemorrhagic septicaemia occurs 
periodically. • • 

It is recommended that except in special cases the risk from 
epidemic disease be undertaken. Should unforeseen of ^xceptipnal 
mortality occur in the early days of a»society i^ would be very 
unfortunate, and liquidation might result. In that case a pro-r<Ua 
distribution of funds would have to be made, and so^ldtig as •this 
was dgne fairly no great harm would Kave bhpn^^one.^ The remain¬ 
ing cattle would probably have attained a high degree of immunity, 
rendering them i^usceptible to that particular.disease^at any rate. 
If confidence could be restored the society could be startecf again 
with that i^uch in its favour. Every society that cou& tide over 
the first few years successfully without a seikius ^idemic to depl^e 
its rJbourbes wopld be able to J)uild-up a reserve fund and ^oufd 
then be in a stroqg position. 

It is suggested in the model By-laws which are appended to this 
paper that a tariff pf 5 per cent. <ffi the vajuj of each animal be iSvied. 
This premium is inteiflled to cover risks from epidemic, disease, 
subject to certain conditions mentioned in the By-laws. Qfis for 
members of sb^eties to decide, after mature consideration in the 
light of* theb ex;Qpieupe of. the local conditions, if *the rate is 
suitable,' 
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Si is considered advisable to limit insnzanee ito Certain classes 
" " . , • • • 

(d cattle nstil fnithec ^Ap^bnce has been gained. In India dranght 
cattle leodve most' care and atten&on and'they ate most ei^ly 
' idenMed. 

ImiBati^o ^d very eld. animals should be excluded. 
suitable limitat^n of age, to commence vdth at any rate, is fr^ 
four to twelve .years. 

», Th^ simplest way to age an animal of four years old is by its 
teeth., Ii) India the permanent lateral incisor teeth are generally 
out at about 3^ yemrs old and are in wear at 4 years, i.e., at .4 years 
old the a^inal has 6 permap^ent incisor* teeth and 2 milk-teeth, 
it is ];^ot possible to tell the age by the teeth with accuracy aftmr 
6 years old,fbut a rough estimate,may be made. When there 
is any doubt about an animal being under or over 12 years it would 
W wise to exclude. 

Some safeguard against the possibility of an indemnity having 
to be paid for an animal that had the seeds of disease in it at the 
time "of examination and valuation is necessary. The model By- 

' t ^ 

laws provide foitthis (By-kw 3). They also provide for the exclu¬ 
sion cl certain risks which no society or company ever undertakes 
except under special terms (By-law 4). [fhe owner of an animal 
must adopt ^ecessary* propliykctic and remedial measureip and 
legitimate pressure should be brought to bear on him if he is 
obstructive.^ To guard against dishonest practices a proportion of 
thQ value 9 f an animal should be paid only and a maximum sum 
In course of time it might be possible to, rdax the 
stringency of som6' of i^e conditions. 

Ho society should be started unless at least \00 cattle s&re to 
be insured, and there should be at least ten.members. .Large 
sodeia^ with many msmbem are not indicated, however. It is 
' neoeskaiy to keep down^ll^e expenlies of, adminid'iation, and it is 
‘ ve^ important that ;all insured aninaals sffiiuld be under the e];% 
' of the^Wiety to avoid fraud. The scope of a society should be 
.restncte^ to the village area therefore. 

.* ;9^ va&ttaldon committee has mos| impcrtani duties to perform. 

must give their s^oea gtattiito^y to li^p do%a 
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expenses, Wh^ a society is confined j ;0 one vill&|e the work is 
not onerous. The secretary ii^ay be paid a little as he has t^ keep 
the books of the sodety. The success or faifiire of a society 'aill 
depend to a great extent on the cffidei^y b^its valuation and 
mimaging committees. When a death dbours one ot more tnemliers 
of^ihe valuation committee must see the carcass andLgive the nes^s- 
Saiy certificate. Tt^e managing committee have t« supervise the 
decisions of the committee of experts and venfy them whgn thera 
is any doubt on either side. They have also to make any sanitary 
regulations that are necessary, and see that all insured cattb are 
properly looked after, if feasible, naw purchases should be'segre¬ 
gated for ten days before they are allowed to mix with the tillage* 
herd to avoid the risk of epidemic disease. Itinerant eattle dealen 
should be obliged to ke«p their cattle away from villages. Thdi 
herds are frequently infected with disease and responsible for spread¬ 
ing it. Indemnities should be paid as soon as possible, but in the 
case of epidemic disease a little delay is advisable for two reaft)ns. 
one being that in serioug efademics a pro-rata distributlan of tuqde 
may be qecessary, and the other, that tt is bett«9r to put oi! the 
replacement of animals ^or some time when, a village has been 
infected with epidemic disease. 

. Accounts must be kept methodically. Convenient forfns will, 
no doubt, be pr^cribed by the Registrar to suit the By-laws which 
may finally be settled. 


CONCLUSIOK. 

R is hoped that mutual cattle insurance Societies will s«op 
be started in the Bombay iAresideivsy- 

The model By-laws which form an appendix so this paper 
have been drafted in collaboration with Mr.*£wbank, the R^strar 
of Co-operative Societies, ^and the Burm^w scheme has been ireely 
adopted. 

- Any group of cattle owners desiring to forni a soae^*&ould 
firsk consult the Regitirar or Local Honorary Orgainzer, who,will 
vitit the village. ■ An inSormal meeting of persons owning altogether 
ift>t* less Jhan 100 cattle should be called, and after malyg such 
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ajterations in %Iie model Bjr-Javro as are neoessaiy tp suit looaf con- 
ditiong, at»lea8t.l2 t)f ^hem* sbould sign two copies of the proposed 
By-laws and submit‘them to the Bp^strar in the form prescribed 
by Government, ^ie^es should not be started unless there is a 
veterinary dispensary in diarge of a veterinary assistant in the 
neighbourhood, in the Taluka or within ten milra. 

Eventually^ Central Societies wilf be ‘fom^d, no doubt. Not 
less tha^ twenty societies should be federated for this purpose. 
It would ^be advisable in this case to cover a large area, or, better 
still, for a proportion of societies in several detached districts to 
combine. ‘In this way the §nancial risk attending a serious out- 
breakpOf disease or famine in any one district would be minimized. 
The success of mutual cattle insur^ce in India must obviously 
be somewhat problematical for the present, as it will depend so 
much on the foriune attending the early history of societies. Care 
in fixing the tarifil and caution in selecting areas arc strongly 
indit;ated. Every advantage should be taken of modern methods 
of'preventing and coring disease, and great attention should be paid 
to the hygienic;;conditions under which insured auimak are kept. 
The formation of Central Societies should eventually make for 
security. ‘It is expected that progress will be slow at first, and in¬ 
deed that is ^sirahie.. The experience gained by the older societies 
will be very valuable to the younger ones. 

The sm^all agriculturist has a lot to gain and very little to lose 
from a well-organized system of cattle insurance. Something will 
have been achieved if this paper clears the way by bringing about 
constructive criticism and the writer wilt feel that he has been 

A- 

ampl^ rewarded. 
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Afpentdix. 

Model Bx-laws eor a Co-operative •QiATTCB Tn'surancb 

Society. 

1. The society shall be called The. 

Cattle Insurance Co-opeaative Society, Limited, ‘fts registered 
address shall be.. . , 

2. The object of the society is to provide for its members an 
indemnity in case of the loss of draught cattle by death from 
disease or accident. 

Scope and Conditions op Insurance. 

3. The society will accept for insurance healthy bullocks and 
male or female buffaloes between the ages of 4 and 12 years. Any 
animal may be admitted that bas six permanent incisor teeth. 

In the case of animsls inured for the first time the insuranct^ 
will not come into force until 10 days after valuation and regis¬ 
tration. 

4. The society will pay indemnities fbr the deajhof all animals 
except those dying fropi the following causes:— 

(a) War, riot, and- rebellion. 

•(6) Theft or loss by straying. 

(c) Jouri^y by railway. 

(d) Act of a third party who is legally liable to p^ compensa¬ 

tion to owner. 

i 

(I) Gontagious disease, where the member has failed to 
carry out any prophylactic 'or Curative measures 
advised by the .Vetprinary Department, projided 
that'they have been accepted by*the committee 
and communicated ^to the owner by it in writing. 

5. The indemnity payable shall hcctwo-thirds of the Value 
of the animal as fixed at the last annual valuation, subjeot to Ihe * 
provision that it shall in no case exceed Rs. IW. 

• 6? The owner is.bound to inform the committee of all cases 
of iJUness as quickly as possible, and to carry out its su^estions for’ 
tfeatmeij^. 
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7. If tne ck>mmitt;e^ tMzik veterinary ssmatauee neoesaary 
they (may call ki the reterinhry as^stant. Jf they are reguiied by 
the Superintendent, Oivil Veterinary Department, to pay the 

■expenses of .thexi6it,/the amount shall be borne equally by 
the society and the menfber. 

MBBIBKBSmP. 

8. ( Membership of the society shall be confined to residents 
in the village. 

9. ^1 respectable persons, above righteen years of age, who 
own plough cattle in the vHlage are eligible for admission. The 
'applitcatiqn for membership must be signed by the member and 
, ^approved by a majority of the committee. An entrance fee of Re. 1 
,mnst be paid. 

10. A member must continue to belong to a society at least 
for two years after he receives any .indemnity from it, provided 
that he continues to own cattle in the village. 

‘ 11. A-member may rerign his membership, with the approval 
of the committee, after three months’ notice, provided that he has 
first discharged all his liabilities to the Society. 

’12. member may bp expelled by the committee subject 
to appSal t<vthe aexe general meeting for ill-treatment of 'cattle, 
fraud, or decdt, or breaking rules, or refusing carry out the 
sanita^ orders of the committee. 

<13. On the withdrawal or espulsion of a member any policy 
hold by him is immediately rendered vpid. 

VA^iUATUoiSr. 

lA An owner wishing to insure any of his Cattle shall declare 
the age, value, and description of the beast; decrit in this declara¬ 
tion, if it misleads the evaluation committee, will invalidate the 

■.« ‘ . * 
insurance.,' 

15i .The value of each beast accepted for insurance shall be 
•hised annually, by the ’Valuation committee *[app(Anted und&r By- 
.law 84 (b)]/ The age shall be fixed on>admhtdon«and shall be subse- 
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16. All insoied cattle shall be b];^nded with* the sodetyis: 
mapk on the zi^t fore foot ai^ their descrijiltddn re^stered., 

17. Animals in bad condition or of more than 12 years of age 
diall be refnsed admissibn, or, if already ^nsifr^d, re-insurance at- 
tho end of the year, provided that if any tmimal rejected nfideirlihis 
rute dies within one month jof the date of rejectioh, the ow^er 
shall recdve three-fpurths of the indemnity that would have been 
payable immediately before the rejection. 

18. Animals bought to replace animals sold can be su])stituted, 
provided their value is practically the same. 

19. No refund of premium is allowed if the animafinsifred is 
sold by the owner. The policy will continue in force provided that* 
the animal is not removed from the village. 

20. The valuation committee shall not value their own cattle. 
This shall be done by the managing committee. 

’Funds. 

21. The annual pits^miuza shall be 6 per cent, of {he va^e of 
animals as annually determined by the 'Valuation (SDmmittee. The 
premium shall be pay^le in advance in two half-yearly instal¬ 
ments, on April 1st and October 1st. 

22. If any premium is overdue by more thaq 30 (^ys the policy 
lapses and the member can get no indemnity. 

23. If a member wishes to move any insured be^st for more 
than 7 days not less than 10 miles beyond the limits of.. .^... .*. 

he is b6und to inform tjie managing committee and to pay such 
enha|Lced premium (if any) as it may fix.* 

24. ?rhe funds of the 'society, shall be 

*(1) ‘The general fund, i.e., the amount paid on account ot 
premia during the ^evious And current year. 

(2) The reserve fund which shall (jpnsist of:— 

(а) Hnes. 

(б) Entrance fees and donations. 

(c) Net balance for the year before last i;emaining jDVtf , 

after paying all dues. 

(d) Interest on my sum invested. 
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26. At le&Bt. half of l^e reserve fund shall be deposited on one 
month’s notice>in %h^ Bombay Ceijjttral Co-operative Bank. The 
remaining funds shall be kept in the Post Office Savings Bank. 

26. The leseiy^ fipid can'-be used for paying indemnities only 
ivit'h' the aj^roval of the Registrar after the general fund has been 
c:^usted. 

27. The liability ot members is strictly limited to the amount 
•of prenjtiums payable by them under By-law 21. 

Indemnities. 

28. The owner of a be£^t which has died must inform the 

'secreliary of the society of the fact of death within 24 hours. He 

uiost ppcdduoe the carcass beforct a member of the valuation 

committee within 48 hours of death, and must answer truly all 
-• , 
questions put ^jo him. 

29. The indemnity will be payable at the next quarterly 
meeting of the managing committee after death has been certified 
by ifie valuation committee, provided thaj the claim is admitted. 

30. The n^ember may dispose of the skin and carcass. 

31. If the funds of the society (both jeserve fund and general 
fund) are'exhausted, indemmties for all deaths during the quarter 
must be prqporti/mately reduced. 

The General Meeting. 

32. At the commencement of each year (April 1st) a general 
meeting s^ll be held. Its duties shall be:— 

(a) To elect a managing committee of seven members. 

(b) To elect a valuation qommittee of three expert *memberB. 

(c) To deceive the balance sheets of the puevious year- as pre¬ 

pared by the mana^ng committee, and to pass them. 

(d) To consider |ifaa audit'note . and any communication 

received from the Registrar or any suggestions made 
by members. 

f • 

(e) To ^ear and to dispose of appeals. 

(/) To appoint a secretary and to' fix his pay and bonus 
(if any)w 
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The MAHAGiHa Comuittee. 

• • , 

33. The MaHagiDg Conumttee ol sevefl jnentbers, *of whicl 
three are a quorum, shall perform the following duties:— 

(а) To hear and decide appeals fr^id decisions of the valua 

tion committee. 

(б) To elect its own ebairmau,' whose services shall be gifh- 

tuitous? 

(c) To supervise the treatment of the animals insur^.d. 

(d) To make sanitary rules which shall be bindiil^ on the 

members and to line members sums not axceeding 
Re. 1 for infringements.* 

(e) To check the accounts, and to see that iio^ defaults in 

the payment of premia arc allowed. 

(/) To authorise the secretary to pay indemnities after* 
considering ^claims. 

(g) Generally to carry On the business of the society. 

34. The managing committee shall meet at least once a q uarter. 

Disputes. 

35. Disputes between the society and a member sh^lkbe settled 
by arbitration, the arbitrator being 4rppoiiijjed.by the Auditor of 
Co-operative Societies in charge of the society. Th!8 decision of 
the arbitrator shall be final and not removable in any Court of 

Law. 


Hignaiurfis. 



S9ME OBSERVATIONS ON UPPER BURMA PADPY 
(GROWN UNDER iRRIGA^ION). 

i* • 


BY 

B. THOMPSTONE, B.Sc., 

Dtpnty Dirwtor of Agumltwe, Norikem Cirele, Burma. 


IrUrodvctory. 

t • 

It is now .six years since classification of, and experiments on. 
Upper Burma paddies were commenced <Jn the Mandalay Experi- 
mercical Station; and it is over four years since improvement, chiefly 
by selection) of some of these paddies wa$> begun. 

A rough botanical classification was issued in the,form of a 
Bulletin in 1911 aft^ which classificatioi^ work was discontinued 
for "a time.* But later it was deemed by the Provincial Agricul¬ 
tural Cbnfer^ce, the instigation of the Agricultural Chemist 
to be of considerable importance, and in consequence the work was 
resumed on,slightly difierent fines. An economic classification of 
all,the principal varieties is in progress, and the Assistant Botanist 
htf made such headway that it is hoped ti^at in a short* tinte it will 
be ^brought to a*'satiMactory conclusion. This classification is- 
based on those im]portant agricultural and botanical characters 
which underlie \he problems of rice improvement and of increase 
in yield*; and at the pre^t time 4 ^^.y particular type of paddy is 
required, fox im^unvemestf selection, or«njf other purpose, it can 
bt obtained by reference to the standard oolleotion, the name of 
the vanetjr, andthp locality from which it was oxigin^y collected. 

ikB. account of the experiments and also mq. abbreviate state¬ 
ment af Boihe of the selection work may be found in the li^dalay 
9'ann Reports. 

'( S6 ) 
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Dozing tho.cooxse of this classification, es^riaaenfal vai ii^- 
provement voik, many difficulties and plbblema veze n)ieb with— 
Hiffi Biiltifts which, at tliat time,^d not been overcome by any* work 
published by any of the igricultur^l DepartiRents in India.* Con¬ 
sequently in the, absence of an Agricultnral Bdtai^ an .attempt 
w^ made to solve some of them for ourselves as far as' compatible 
with the work on Jiand. The observations set forth below have 
therefore been the results of work which, tiiough of secondary 
importance, was none the less essential to progress. Thoh^h the 
writer does not lay claim to finality in his conclusions, thi observa¬ 
tions have been carefully made and ^some of them have already 
proved to be extremely helpful in carrying out the principal tasks 
now engaging attention. 

Besults such as those o^ained by the Economic Botanist, 
Bengal,* have gone far to solve some of the problem^. Tet it? 
is hoped it will not be superfluous to include* in this note 
observations obtained in a* difierent way and almost entjrely 
before this publication appeared. Those figures which may 
on the same lines as any which have bees already published will at 
least stren^hen the conclusions arrived at. * 

Some of the principal problems of paddy cultivatmmin Biyma 
have been set forth by the Deputy Directoi^ of.Agricultur«s, South¬ 
ern Circle, Burma,* and they are to all intents and^uiposes the 
same for Upper as for Lower Burma—except that owing to difierent 
conditions some of them are probably even more accentuated m the 
former are^. There is, therefore, little need to detaifthem Here 
or to call attention to tfe many difficulties*whi«h beset the pe^n 
who attempts to solve these problems. It must, however, he ih- 
memberedthat the conditions under which paddy if grown in tipper 
and Lower Burma differ. In the former* the conditions «are diy 
and irrigation is in mosl; places resorted to, whilst in the fitter * 


1 HeotOTi G. P. "KotM an Pollination and CioH-fertiluation in tlw oonynon Bida* 
Sfyaa aoMKaJUnn.” Mem, Dept, of Agri, in India, Bat, Haiet, VedT VI, No. 
June, 1918. * 

' at IM irtal , A. " 88ni» PtdUomi d( Bioe Imptotnnwnt in Bnnna.” Agri. Jaand of 

Adia, VoA Im. Pt. nr, Ootobw, ms. 
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country t'hec..j:w^ll is very heavy—sufficient for the crojiii, and 
the atmosphere during the growing season almost always very full 
of nioisture. Whether this will make a difference in the general 
behaviour of the plant remains to be seen. It certainly makes a 
diSeirenne in, the variety upiost suitable ; for in Upper Burma those 
varieties w'hich generally succeed best in the irrigated areas «sre 
seldom the most successful in an ehtirely rain-fed tract and vice 
versd. The soil also,“apart from the i^ater-supply, not only determines 
the vanety but, according to the cultivator, the time and method 
of plantmg. 

There are four practically distinct crops of paddy, divided and 
named Recording to the season of growth, viz .:— 

i. Ka\jj,hym (sometimes called Kauksaw or KmUat) or 
' early paddy sown about the month of June, i.e., very early in 
‘the rains, and harvested in October. This is often called autumn 
nee. 

, 11. Kaukgyi sown July to September and harvested from 
early Dewmber to end of January. This, sometimes called 
“Winter rice,” is the main or principal crop, occupying about 
ninety-five per cent, (more than nine and a half million acres) of 
thoctotal (area under paddy in Burma and forming the principal, 
almost jthe only, sourge of export paddy and rice. 

It is on^his crop grown under irrigation that the observations 
herein recorded have for the most part been made. 

III. Jl^aym paddy is sown in December and January and 
reaped in Iday and June. ^ * 

\ IV. Kaukti ipaddy is sown (usually broadcast) about the 
ehd of March or during April and .reaped in June or July. ‘ The 
KauUi crop issif least importance. 

These two crops, M^iym and Kaukti, are almost always of the 
' “ Kfhikkyon ” or non-^utinous Varieties of rige. They are the 
' pducipal cipps grown round the edges bf Ins or lakes and 
, other where they are planted, or quite commonly sown broad- 
past, in fields as the* water recedes or dries up during tjfe hot weather. 
The crop is of considerable impo^taneq covering an area 

’of nearl;^ 90,000 acres. 



UPPER BURMA'irrigated PADOT 


^9 


Mkuy vaxietjies of paddy are capable of growing q'^te well^ 
either as Kauhym or as Kmkgyi ; but.only very few are.found to 
succeed both as a Kaukgyi an^ as a Mayin paddy. 

In the &»t two classes, KauhymjikvA Kauhyyi, arc to be found . 
both glutinous (KauJehnym) and non-glutinous ^Kau^kyant) nocs, 
with grades of semi-glutinous rices between. The^ non-glutinous 
varieties are, howevCT, by fa# the mo^ important ,a8 well as the 
most numerous; and it iswithVarietieaof noif-glutinous Kauhyyi^ 
that almost all this work has so far been carried out. 


The Im/provemctU of* the Uaee. 

The work of plant improvement being carried on at tne present, 
time is largely based on the now almost universally accepted prin¬ 
ciple that in the ordinary field of any farm crop there exists an* 
indefinite number of “ elementary species ” which, when isolated 
and grown separately, are found to breed true so long as they.are 
kept free from external contamination. Practically ^yery Culti¬ 
vator’s field of paddy in Upper Burma oontains a •mixture of two 
or more varieties (and jjenerally also many hybrids) which can 
readily be observed and selected. There is no'need tq grow them 
separately to show that they are of different, varieties. But if one 
of these varieties, consistmg of individuals of similar external 
appearance, be ^wn it can by a little experiment and some tedious 
work be proved that, like Johannsen's beans, the variety iB com¬ 
posed of a pumber of elementary species or strains, and that by 
selecting the best ‘ ‘ pure line ’ ’ an improvement in the race ijan 
quite readily be effected. 

The oharacters of plants dealt with are concerned chiefly 
with yield and the laws governing yield—4hese, owing to the con¬ 
dition of the rice j;rade a^d the* conseq\)^t indifference of rSillers ' 
towards quality, bein^ of primary importance. So Jong as the * 
miller obtains fairly clean sample of bold grain of regular ^2e and, 
sl^petfree froV admirt>ures of awned and red grains he is quit^i 
satisfied and is ui^illing to pay for any improvements in quality.' 
Bi^act |ood and bad paddy frequently obtain the sam^ market' 
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rates, the'o^y di&zence being that due to/‘poundage 
allowance made according teethe we%ht per basket. Hence there is 
little wonder that the cultivator hsA an eye‘ to crop outturns only. 
The Question of quality has, Ijherefore, received scant consideration 
herej and the unprovement in yield of those strains conforming 
to^ the trade requirements given above has been the writer's chief 
aun. , 

Of the observations made the 'following three are most eudly 
reduced to the form of frequency curves and will serve to show that 
even where varieties are not mixed plants vary considerably and 
are eusceptible of improvement by selection. They also throw 
some light on the inheritance of yielding power in some strains of 
paddy. • , 

1. The number of grains •per plant .—^Two of the purest culti¬ 
vator’s varieties of paddy obtainable were taken for selection pur¬ 
poses and the seed (previously hand-selected) was sown in the 
ordinary way. The plants were transplanted singly at one foot 
apart each way and the number of seeds produced by many of the 
plants was coimted. Iq, the case of KcHagyi paddy, diagram 
1. represents the result of 2,720 countings. In diagram II. the 
resqlt of rnunting the seed produced by 840 plants of Ngaseinr 
gyi is depicted. 
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The curves are somewhat flat owing to the small number of' 
countings made and to the narrowness of the groups. By making 
groups of 200 instead of lOO' seeds the curves become very m«ch 
steeper. They, however, serve their purpose in shot^jng Wlh|piB 
the ‘ ‘ mode ’ ’ or highest frequency of each of the*varieties lies— 
that of Kdagyi at 1,300-1,400 grains per plant and that of Ngaseingyi 
at 1,100-1,200 grains per plant—and also in showing t^e*rang6iof 
variation. Ordinary Kalagyi paddy produ^s from 900 to 2,600 
seeds per plant and ordinary Ngasein from 700 to 2,000* jeeds. The 
mode indicates tlfe ‘prevailing type of grain and is of great import¬ 
ance especially to the breeder who wants to produce grain Bhving 
any particular characteristics or to the man who is endeavouring 
to “ fix a type.” Such Weders will select* with reference to tfe 
prevailing type, but what wtf aip most interested in, as breeders of 
high-yielding paddy, is not the mode or the range df variation, but 
the average production of the whole population of plants, that is 
the ** mean ” (marked M) pr aritlimeticiliiverage. It can be*Beeit» 
approximately where this lies by looking at the diagragas. 1 b 
diagram 1. it lies a little above 1,6(K) grains per plant '(a^allv 
^ IB between 1,250 and 1,300 ^ins f«r plant* 

(^nally 1,286). GJo obt^ t^e mean accurately we multiply ^Ewh ’ 
by^s frequency^ add the results, and then divide sum 
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by the number of individuals, or as they are called “ variates.’^ 

f fi I 

For the purpoi^ of<this papei. however, the approsdiuate ‘ ‘ means ” 
are sufficient, and it may be unnecessary in'every case to go through 
, the l6ng calculatiom re^uiredifco secure the accurate figures. From 
the menn a v^ry good conception is obtained of the average type of 
p^dy under consideration so far as this particular characti«r is 
concerned, and it is this t 3 rpe which is of greatest importance to 
us. 

f 

Jiet us now see what takes place when line breeding is carried 
out. A number of single plant selections were made and sown 
and plants in the same wayihe following year. It was not possible 
to mabe a very large number of countings as should have been 
«done to obtain more accurate data but the six pure hues (A to F) 
of Kalagf/i depicted in diagrams IQ and IV are representative of 
those data which were taken. They are drawn to the same scale 
as diagram 1 for comparison and in consequence of the smaller 
number of variates (abput 1,000 only in each case) the curves appear 
somewhat dat. As, in making selections of plants for breeding 
purposes, the Worst weiv carefully avoided, it is quite probable 
that the differences could have been more accentuated by including 
in our pure-lines some of the poorer specimens. They are, however, 
sufficiently pronounced to illustrate the variability or deviation 
of the pure lines from the original type and from one 
another. 



duobah in. 
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Compare these diagrams with diagram I. In diagram* 111, 
the mean of the plants of pure line A falls between 1,600 and 1,700 ' 
(actually at 1,646) and this is somewhat higher than the mean of* 
the original (diagram 1). ,The mean of the plants of line B, on the 
other hand, falls between 1,300 and 1,400 (actually at 1,380) w|(ich 
is much lower than that of the original, and the mean of the plants 
of line C falls at 1,552 Vhich is almost Identical igith ^at of ^he 
original pa'ddy. Turning to diagram IV, the meafi of the plants 
in pure line D falls at l|880, that of the plantli of line !E^at 1,§75, 
and that of those of line F at l,4j64. These»meq,ns are resp|ctively 
much higher, much lower, and slightly lower thad thelnean of this 
original paddy tnizture. 

These results very closely conform to those obtainefl by weight 
from the variety testing plots. 

Table of comparison. • 

(In ordbr.of “Mean.”) 


F^ddy. 

Uean of BocdB 
per ploj^t. 

Yield per aoce. 
(AvraaSe of 6 trials.) 

line B • 

1,376 

3,?64 IbB. 

» B 

],38(> 

3,708 „ • 

.. P 1 

1.4B4 

3,820 „ 

c 


4,063 „ , 

Ordinaiyhand. 
• seleotefL ^ 

1,657 

3,925 „ • 

1 . line A 

1,640 

4,063 „ • 

D • 

•1,880 

4,493 „ • 


^Badlj idleoted with ^Gwtbo. ’ 
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The sligte irregularity in increase in yield is due to “ GVabo,” 
i.e., the presence of empfr^himes (mentioned later in this paper), the 
reason for which is not yet well understood. The percentage of 
empty grains due to-thw cause, was taken and those numbers marked 
with an astfii^k m the above table were all badly affected and the 
yjeld by weigjit thereby reduced. It was noted that those ^es 
which contained most “ (Swabo ” m 1912-1^ also contained most 
, in tl\e 1913-14 crop. This inciicates a predisposition to the 
‘ * disease,* ’ and if this be proved it will be necessary to take it into 
account in splection work. 

•Aftet three years’ trials j[the last ye4r repeated four times) pure 
line D (Field No. 1009) turned out to be one of the best races and 
. was selected for the seed farms. Jts actual yield is nearly 15 per 
cent, (or allowing for experimental error, about 12 per cent.) above 
'that of ordinary hand-selected Kcdagyi. In the case of some 
other varieties selected in the same way we have obtained increases 
in field of 26 to 30 per cent. As, however, they still remain in the 
selpdtion plots to be further proved they ,are not given here. The 
other plants grfiphicaUy presented here, being little or ^o improve¬ 
ment on the original, were discarded. 

» Simihis graphs have resulted from the counting of seeds of 
other varieties apd a^ by weighing the seed; but in the latter 
case owing to the prevalence of “ Gwabo ’* which causes empty 
glumes, thq results were in some cases irregular. Hence the weight 
of ,grun is,not always as accurate an indication of yielding capacity 
as the number of seeds per plant, from, which, taken albng with 
tho weight of a definite* number of seeds, a good idea can be obtained 
of the merits of 4 pure line at an»e{urlier stage than can be done 
from variety tUting in the field only. • ■ * 

11.' Variations in laeight of grpin .—^That there is a considerable 
variation in the weight pi the grain from different plants is shown 
by data, giving the weight of 1,000 air-dried grains of 1,293 different 
' plantli,bf ^d 1,212 different plants of N^eingyi. The 

/pliuris were not selected but^ taken at random from eveif fields 
of -cadinar^r grain. Diseased and obviously “.li^t ” seeds were 
zejeoted,.,wheii counting. ^ 



Number of plente. Number 4 ^U. 
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Diagrams V and VI show the results of Kakiffyi and Ngcueingyi, 
reqpprtx vcly.. The /orm^r ^Farietjr has a range of variation from 21 to 
37 grams with a mean weight of 29*3 grams, whilst the latter varies 
from 25 to 36 grams a;ul has. a mean weiglit of 30'4 gram'*. Tliough 
fife graiiji of, the two varieties is praetieallj of the same size (from 
.actual measurements taken Kalagy^ appears to have a very slightly 
larger grain> owing to t3ie thicknsss of tjie glumes in Kahgyi, 
Ngofem is the heavier grain. Thesis actually found to be the case 
in »wel| cleaned market samples, a “ basket ” of the latter variety 
being 2 or 3 lbs. heavier than one of the former. 

' Plhnt to plant we^hments were hot made for the pure lines 
bu,t the average wei^ts taken from 6 separate weighings of 1,000 
grains of* each pure line show 9 considerable variation though, 
owing to the rigid selection carried out and to the small numbere 
of pure lin(^ involved, the range of variation was not so great as in 
the original. The weights of 1,000 grains of the Kalagyi Imes 
Varied from 30’3 grams to 32’03 grams whilst those of the Ngasein 

* Knes varied from 30*4 grams to 32*5 gyams. The fact that none 

of these falJ4 below the mean of the original not ^nly shows a 
part of the effect^ of selection, but indic^ates that the production of 
heavy-Veight grain, thoi^h no doubt influenced by soil and other 
conditions, is firn'ce^taiy and conscipiently that the weight of the 
grain can lie improved by selection. The yielders of the heaviest 
weight 0 / grain per acre do not by any means always produce the 
Jicaviest seed, and so far these two desirable qualities have not 
,been found combined in the same jglant to tbe e^ent that one 
^jould wish. ^ 

III. TiU&rlng. —^There is perHaps little need to dwell long 
upon the fac% that tillering varies with the variety, the soil, and the 
ti^tment of the plants. In,classifying the mmiorous varieties 
of paddy grown in Vpper Burma severe! hundred samples were 
received* and grown and under these conditions (irrigation on a 
se^nd class so^) the average number of tillers produced was found 
to vary from four to as high as twenty-fi,ve. 

Qederally speaking there appears te be a relationiiup between 
the length of hfe of a paddy and the number of tillers practiced. 
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The EXmBnym generally short-lived padies,••ripening in, 
about 140 to ITO days, and ^these prd*^c| comparatively ^few 
tillers; whilst the Kmhhjans which are generally longer-lived 
varieties tiller much more freely. 

The following Table gives a comparisen of two v^i|etie»wlri6h 
though prndiinin g grain of similar appearance are vpry dissimilej 
in habits. The countjngs are all made *{rom sincle .plants trans¬ 
planted 1 foot apart, each way! 


Table 1. 


.. - . . .. -.. • ‘ . - 


Nambei of plants of 

Numbor of TiUom 




fl) Kuhyiii 

(2) Ngmi'iigyi 


(a 150 day variety). 

(a 170_dBy variety). 

1 

28 

10 

2 

100 

22 

S 

088 

72 

4 

I.6G8 

118 

6 

1,065 

236 

6 

705 

344 

7 

346 

3^ 

8 

154 

508 

» 

68 

632 

10 

11 

•,628 

11 

4 

446 

12 


358 

13 


338 

14 

• a ' 

284 

15 


170 

16 


98 

17 

.. 

72 

18 

.. 

42 

19 



20 


' 24' 

21 


14 

22 


4 

24 


i 

87 




It will be noticed that No. 1 has its mode or highest Ire^dQpoy 
,at 4 tillers arid Jias a comparatively short range, whilst N®. 2 hai 
its mode at 9 filters and shows a much longer range of Yaiiation 
Thg .tillerfig of thflse tif'o varieties may then be represented 
graphically as in diagrams VII and VIII. 
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DiAGttAM VII—(1) Kalagyi variety. 



DueBAM Vllt —ITgtuHngyi variety. 




^fSTtKalagyi the mean or " average type " is found to foil at 
‘ 4*69 tilers per plant, whilst that of Ngaseirngyi occurs much higher 
10 ' 12 . 


^ "I Of tKe pure hnes of Kaiagyi Mily nine wcire oounte^ aiwi the 
siehn ef each was calcula^. Five of these means fell sUghily 
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be]o\7*the avexage type of the variety and th*e zoiiainder gave 
values above that of the type. In th^ etCSe of Ngasein tjiexe were 
nine above and eight Below the value of the average type. Vith 
two exceptions, however, in neither c^se was any striking increase in 
the number of tillers secured. 

• To ascertain whether the yield is proportional to the number 
of tillers observations were* made oi# a number .of pure lines 
of the same two varieties '^ith the result! shown in diagrams 
IX and X. * * 



Average number of tilleri. 
Diaoham lX—(,JCalagyi). 



Duo BAH X—iNgautnotii). 
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These' g^phs show that, yaking genecally, as the tilleis 
mciease Itheie u au inciea^ hi the weight of grain ‘.W this increase 
is in dvred proportion to the number of tillers produced by the 
plant: In other words as the ijumber of tillers increases the average 
yield per till^ decreases. Moreover the very irregular line indicates 
that it by no means follows that because a plant has many shoots 
it is the best to select in breeding high yielding strains. One is 
sometimes apt to sdlect a plant with numerous tillera without due 
referrace to the number or weight of grains borne by each shoot. 
Up to the^ present time the highest yielding strains have been found 
among those whose “ mean ’’ for tillering is but a little higher than 
that of the original type; whilst some of the strains with a high 
tillering me^n have yielded by weight but comparatively poor 
‘ outturns of grain—the “ lines ” producing high tillering averages 
yield compamtively small and light panicles. It is quite possible 
that this may be due in some degree to the restriction of the space 
aUowed for each plant or to the soil. For a plant of many tillers 
to prbduce.its maximum yield a wide or rich feeding ground must 
be provided. . • i 

A planting distance has been maintained at 1 foot each way 
for all variutjes and this appears to give very good results for work 
of comparison, but^ in the case of free-tillering strains which 4o not 
show an incmase of grain in direct proportion to the number of 
tillers, an incmase of space might result in a better ouUum. If this be 
BO tj)ie spac« which, theoretically, ought to be given to each plant 
will depend upon the hereditary mean tillering power of,the strain. 

«A Table is giwen below showing roughly the Burman culti- 
vatoi*p idea of ths distance apart, of* transplanting and number 


of seedlings in rdi&tion to soil and season. It is the result. of ’many 
enquiries and the averages of many measurements taken. 

Nb doubt the custonj pf reducing the distance or increasing 
the'uuml^ cf seedlings according to the condition of poverty of 
the Bofi^axui to lateness of transplanting has been formed by 
gen^tions <IE experience, but at the same time ohe can 
liu^cultivators who have a very shrpwd idea o| the reaLns for 
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j AFFBOIOUATB P JblODS Oli TB^^LAHTXHa. 

L _____. - — • _a_ 

mM 


dasB of Soil 

12th July 
to 

SQth July 

3lBtJaly 
• to 

16th Angnat 

« 

17tb August 
m to 

30th August 

• 

Sla^Aug. 
15th. Sept. 

10th Se^t. 
20th Sept. 



A. 

B. 

C. 

n 

* E. 

• 

1 

Pint claaa 

3 to 4 
aoedlinga 

3 to 4 
acedluiga 

3 to 4 
^ aoedlinga 

3 til 4 
needling^ • 

3 to 4 
BceSliuga 



11' apart 

0* ajiart 

7' apart 

6' ajwrt 

4J'^apart 

2 

Second claas .. 

3 to 4 
Buedliuga 

J to 4 
seodlitiga 

4 to 5 
sccdliiiga 

4 to 6 
aoedlinga 

4 to 5 
aecdliuga 



Oy .ipavt 

7' apart 

6' apart 

4J' apart 

3y apart 

3 

Third claaa 

3 to 4 
aecdlin^ 

4 to ~t 
Hi-edlittga 

4 to 5 
aeodlinga 

4^5 

Bcedliiiga 

6 to 0 
aeoillinga 



G' apart 

C* apart 

4' apart 

4'^ apart 

• 

3 J* apart 

• 


That the kind or condition of the soil ai!e*cts the ttilleiing has 
been often observed, but the data arc uof»safl|ciently complete 
for reproduction. Qlus district contains, in addition Fo the dark 
clay soil which can be readily and well puddled, several soils of a 
lifter and drier nature. On such soils the extent of tilloiing fe very 
poor and m, consequence the cultivator plants more closely. The 
observations on tillering on these soils haveHbeeiv made with thr*e 
common local varieties, vk., Kc^ffyi, Ngasein, a«d Taungtaik^n ; 
but whether the •variations are duo to diiferenSbs in texture, 
fertility, or water-supply has not been determined. The effect of 
increased fertility may .be seen l&om tbp^ncrease in the avel^age 
number of tillers due to manuring in the table of results givds 
below. The figures were obtained from a new manuiial^ Series 
started^ in. 191^^ and ngianured once only. Each plot has* its own 
unmamiru control plot alongside and each carried the saaae nombex 
of plants transplanted one foot apart each way. 
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Tabu: Ill. 



4 

Avorap number of 



w 

f ' 

tillers iu 



• t Manorial Traatment a 
pbr pl&t of Boro. 

- - ~ 

— 

Difference. 

or 



Manured 

Control 


4 


. 

Plot#. 

Plot. 

<■ 



1 

« - - 

FACinyard manure 133 lbs. (30 lbs. 

- j- 

9-OC 

8*17 

0*80 

Increase. 


N. por acre). 



0*63 

Do. 

2 

Farinjard maiiuro 221 Iba. (60 lbs. 

8-54 

8*4il 


N. per'acre). 



1*22 

Do. 

3 

Farmyard nfanura 310 lbs. (701bs. 

* N. inr'aore). 

0*34 

8*12 


Do. 

4 

Cottou cako 85J lbs. (SO lbs. li. per 

10*07 

8*69 

1*38 


aero). 




Do 

5 

Farmyard manure 133 lbs.. Super- 

10*73 

8*62 

2*11 


phosphide 7*3 lbs. (30 lbs. N., iSO 
P,0, per aoio). 

4 



Do. 

7 

Farmyara manure 133 tbs., Bono 

8-64 

7*13 

1*51 


Phosphate 2| lbs. (30 lbs. N., 20 
F.O. per acre). 




Do. 

8 

Bone Phosphite 2^ lbs. (20 lbs. 

8*18 

6*83 

1*35 


P,0, per acre). 


A 


Do. 

9 

i 

Superohospbate 7*3 lbs. (20 lbs. 
Pads per acre). 

6*22 

4*.'54 

1*68 

10 

Potassiunt Sulphate 2 lbs. (20 lbs. 

5'37 

.5*38 

0*01 

Decrease. 

• « 

K,0 rer acre). 


4 


Inerpiise. 

11 

Nitrate of Soda, 0*2 lbs (30 IJw. N. 

.5*6.‘. 

4*66 

000 


por acre). . 



a 

Do. 

12 

Nitrate of 8o<la 0*2 lbs. (30 lbs. N. 

7*:m 

6*28 

1*06 


per aero). 

Amnioiium Sulphate7*6 lbs. (30 liw. 

6*!»f) 

*.5*70 

1*2.5 1 

Do. 

14 

N. per iore). 

Niteolimo 8*2 lbs. (30 Ihs. N. per 

7*23 

6*31 

1*92 

. Do. 


acre). , • 


1 


Decrtisse. 

15 

Slaked litnc 100 lbs. (2,000 lbs. por 

.5*11 

5*65 

0*.54 


acre). 





16 

Bono Sulphate 7*6 lbs.. Superphos¬ 
phate 7*3 lbs., Petassiuin Sulphate 

2 lbs. (30 lbs. N.. 20 lbs. P.,0», 

8*55 

.5*13 

! 

3*42 

lucres SI). 

4 

20 IbsT K,0 por acre). 





17 

Burnt poddy husk 600 lbs. 

6*48 i 

6*39 

OOH i 

1 Do. 

IS 

« 

m 

4*01 

•4*04 

0*03 



Organic manures and some of the chemical manures, e.g., 
ammonnim sulphate, appear to have a marked effect upon the 
tUleocng. 

The nu,mber of tillera produced per plaifc varies (up to a certain 
pointy directly according to the space allowed in transplanting. 

a large muhber of single-plant transplanting* ex^rlmental 
'i»Balts, the following averages have bpen calculated I for one 
▼atiGty:— 
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TaBIiE IV. 


tr » V 
6 ' 5 : 0 ' 


S' X 8' .. 

9' X 9* .. 

KTX lO* ,, 

isrx 12' .. 

15'X 16' .. 
Unlimited epaoe 


Diagram XI represents these results m a graphic form. 


so 100 ISO 301 

Amm occupied by each plant in square inches. 

DlAOBAU XI. • 


Sinllar resuUi^ haw be^n obtained for sorne other varieties- 
But it is unnecessary to reproduce more of them here. 
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In grpiip planting it was found that thongh the best fieldi were 
obtained by planting “douhles,” the average number of shoots 
arlslnjg from each pit wied as the number of transplants, but not 
in direct proportion, 

MunAoi of plants per group or pit. Average numbor of Tillen 

3-30 

3-75 

3-30 

5-00 

l^is result is not in accord with those reported from Madras 
Presidency and as it was obtained from a comparatively small 
number of coimtings further data will be collected. 

As opposed to the planting of a number of seedlings in one pit 
it was found that a well grown plant can, after it has produced 
tillers, be divided a number of times and that division and retrans- 
planling appear to stimulate tillering. 

I 

"On Cross-fertilmUion and Heredity. 

The results given below have been obtained only in coimecstion 
with the lifteibreeding method of plant improvement begun in 1910, 
and the materials ipado use of in preparing this note were originally 
gathered as subsidiary observations in connection with the more 
important wprk on hand. Previous to that time (1910), it had been 
rep^ate&y proved to the writer that plants producing red grains 
frequently make their appearance in crops of white-grained varieties, 
coniiidcmbly reduchig the value of the produce and causii^ a great 
deal of trouble to the cultivators; ^many of whom, in their own 
way, frequently mke repeated efforts to get rid of such uhdeMtable 
plants, ^e method not infrequently adopted m hand-selection 
of sufficient good heads for ceed purposes; bq.t, vdiile this no doubt 
%eh^ed to improve the producc, it seldom had tfce desired effect in 
the Bucvee^ng crop of elimmating red grain, the reqppoarance of 
^Mch is accounted for by the cultivators in various Ways, v Whffst 
most of their theories are of a superstitiolis nature pertafning j:o 
“ Nats “i^r other supernatural beliefe, the writer has frequently 
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been \old that^ the cause is cross-fertilization ragarding whu^ 
many observant Bunnans are by no m&ns ignorant. . 

Among a number of single plant selections of Ngascin 
paddy were found four plants, whicb, althongb in exteraal appear? 
ance exactly like ordinary Ngasein,w produced ^ ajl rod grain. 
In«1911 the produce of each of these plants was plated in rowg of 
single plants 1 foo^ apart. *ln two pTots, the prpduce of plants 
labelled B and X there were •found to be fdhr different ^ds of 
plants as shown below ; but in the other plots the plants ali came 
true to the type sown, so far as the charactera un^Jei' observation 
were concerned. 

Table V. 

liesuU (ff Plots B and X. 


Doscriplion of Phnt. Number of Plants.* 


(n) White glumes, rod groin 230 

(A) Red glumes, nxt grain 75 

(e) White glumes, white groin 73 ^ 

(d) Bod glumes, white grain 27 


414 

This gives 314 re3.-grained plants and 100 jv'hite-grained 
plantfi; also 312 white-glumed plants anlj 102 rcd-glunMjd ones. 
The proportions of these arc 3’14:1 and 3*1 : 1, r^^ipectively. 

The conclusions drawn from these figures have since been to a 
large extent proved by other writers.* 

(1) ^hat plants B and X were natural hybrids or hetero¬ 
zygous plants of some previons natural cross-feltili- 
zation. . 

• (2) That whiteness and redness of giumef act as a pair of 
simple Mendelian characters, the former being 
dominant. 

(3) That whiteness and redness of gram also gxib dip 
pair of simple Mendelian chara^ers, rednepS being 

'dominapt. 

- _ _ 

(a) Heotur, Q. P. loe. eit. 

(b) MoKenal, A. fee. cA 
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The recefssive’colour of the glumes was a deep rusty red whilst 
the dominant colour waS a dull white or very pale yellow. 

These pairs of characters were by no means the only variants, 
but they were the orJy ones for which numerical observations were 
taken. . ^ " « 

^ In the following year the produce of each of the different classes 
was again sown to see what happenW. measure of about 200 
seeds from each plant was sown in ^nurseries separately and thinly 
and the transplants were planted singly at no definite but at a 
good distance, apart, so as to facilitate examination of each plant. 
Unfoitunatbly it was not possible to deal with all the seed of each 
plant^ or to take account of any characters other than those 
observed on ,the previous occasion. 

From (a) (see Table V above), that is the produce of plants 
having, like the original hybrid, white glumes and red grain there 
were grown 239 plots each from the seed of a single plant. Every 
plant was examined with the result given in the Table below. 


" Table VI. 

' Residt of (a) plotst 



e « 









Number of plants having 

Na 

^ Desoit-ption of plants. 

Number of 

{ 

. White Glnmci!. 

Bed niumes. 



plots. 








i Bed 

White 

,Kpd 

White 

t 

I- 

• 


i 

grain. 


g'tim. 

% 

1 


« 

1 4 ' 

5 

a 

-Kf— 

7 

I 

AU'plante with white glupea and 






11 

red prain 

,26 

I 2,108 




^All plantB with white glumcm but 
grain of Home plants mHtnd 




’ ■ 



1 3,1^ 




i * 

III 

of Bonw white 

AH^pVtiitB with red grain but 

r>s 

1,010 

'■ 

• • 


^ gldmea of some planto white and 







red » 

67 

! 3,W)1 


032 


Plot* a complete mixture a« ob¬ 
tained in tne {mTions year .. 


* 


101 

j 6,23^ 

1,678* 

1.7i| 

in 


Total 

-kj_^__ 

230 * 

13^^ 

1.688 

a,m 

8f7, 
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TKe significance of the above results is easy lo s^. * In No. I 
the parent plants were all homozygous-Ibr both chara<^cr8. In 
No. II they were homozygous tor glume colour? but heterozygous 
for colour of grain, whilst in No. Ill thgy were homozygous in respect 
of grain colour, but heterozygous for colour of gBuues. In No. IV 
theaplants were heterozygous for both characters. 

The numbers oHained lAay now %e examined. As already 
shown (Table V) in the F, geilbration, the pAportion of white- 
glumedto red-glumed plants was approximately 3:1, and if setting 
is taking place in Mendelian proportions, one of ‘the three 
white-glumed plants will be homozygous. Similarly hr tiie 8 : 1 
proportion of red-grained to white-grained plants, one of the 
three will be homozygous and t|ie other two heterozygous for that^ 
character. Hence, among the 239 plants of {a) there should be 
one-third (or 239/3) homozygous white-glumed, and the same' 
number of homozygous rod-grained plants, but the probability of 
these characters being combined in the same plant is only i oi ^ 
i.e., 1/9. 

A glance at the following diagram, vshere W stands for white¬ 
ness of glume, w for absence of this character, ll for redness of 
gram, and r for absence of ledness, will make fids clee^^.* 

Wliit(in*e8K of flumes. 

( - ) - (-) 

{ WW ) WW ( WW ) 

< RB ) Rr ( Br ) 

Bednow of graJiis .. ( Ww ) Ww { Ww ) 

( BB ) Rr ( Br ) 

( - ) - (-) 

( Ww ) Ww. ( Ww ) 

( BB ) Rr ( ifr ) 

(-)- 1 -> 

IVW and KR are combined in only one piam; out or nine; though 
there are WW and RR each in two other plants, the remaining 
four plants being dietCTozygous *for both%charaoters. The actual 
proportion of, plots obtained (See Table VI) was 1 : 2m ^ 2'2ff*: 
3-81 1 W W R R to 2*11 W W Rr to 2-26 Ww R fe \cf 3-81 

Ww.Rsr); that* is almost as might be expected 1 : 2 : 2 : 4. 
confflderi Jg these figures one must bear in mind the smdll number ' 
of plots involved. 
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Noi^ ii^ leferenoe to the numbera of plants in the plots 
No. II, |he proportion olred to white-grained plants is 3*09 : 1 
and the prdportdoh of white-gihraed red-glumed plants 
is almost exactly 4:1. In plots No. IV the proportions of white- 
glmne^ to red-ghime^ pjants (6,909 to 2,305) and red-grained to 
white-gramWplants (6,964 to 2,250) are respectively 2*99 : jUand 
3*09 : 1. ‘ 

There now remain to be comsidcred the results obtained by 
sowing (6), (c), and (d) of Table V, but as these are much more simple 
than thbse of (a) they will be included in one statement. As in 
the£ase.of (a), a quantity of seed of each plant was sown and trans¬ 
planted separately; and every successful plant of the produce was 
•exafhined for the characters under observation. 


Table VII. 







bO 

In 

COB 4 

Number of plants in impure 

■I- 



Ht 

1 


piote having 


H 

1 

a 

1 

DeBcriptioiI of 
Parent Plants. 

Total 

Plots, 

.9 

1-4 

White glomes. 

■ 

Red glumes. 



OB 

White 

Wrain, 

Rod 

f^roin. 

Whito 

grain. 

Bod 

grain. 

s 



04 





• 


(ft) 

r* 

Red glamos, red 




4» 


• n* 

1827 


grain 

Wbitoigluniea, 

* vMte grain . 

75 

20 ]iiots 

4847 

0.580 

.5000 

(e) 

40 

10 * 

2227 

73 

27 „ 

4223 

• • 

<«») 

Bod flumes, 
wluto grain . 

27 

27 „ 

4816 

•• 

• • 

• • 

1 

1 •• 

3* 

c 

-T 

• 






— 



**The numbersrin the above tablb marked with an asterisk 
are not easy to explain. The plants occurred singly,* or, in not 
more than two or threes, in any plot of 100 to 200 plants and the only 
explanation that can b#,^ven is lhat they are accidental mixtures 
possibly fiom dropped seed of the previous year’s crop. 

S^m plants marked (6) Were obtained 26 plots which are pure 
for both*^characters and 49 the parent planlis of wluch vrere*homo¬ 
zygous fo# red-glume colour but hetuero^gous fpr grain Aplour, the 
proportion of red to white*grained plants being 3*09 : 1. 













49> 


CPPIS B0Bia IBBQJATBD F 4 DDT 

• • 

From ( 0 ) we. obtained 27 plots whicli may be regarded as pore 
for both characters and 46 whic^ proved to be ||iomozygous for g];am 
cobnr, which is white, but heterozygous for colour of glume. The 
proportion of white-glumed plants to red-glufli^ plants, in* the 
latter plots, is 2‘95 : 1. 

*Frora (d) we obtained nothing but plants haviiig red glumes 
and white grain. Hence the parent plants wero pure for both of 
these two characters. 

Apart from glume and grain colour a great variety of forms 
were obtained especially as regards size and shape of grain, but, as 
already explained, numerical calculations could not be undbrta&en. 
Specimens of some of these forms have, however, been retained for 
educational purposes and at the same time a few «ppaiently 
exceptionally prolific plants derived from these hybrids have been 
selected for field trial purposes. 

In another,and independent experiment carried out in 1913 
an Assistant obtained the following results from 11 plants of the 
F, generation:— 

TaBU! VIII. 


Plant No. 

■ 

Flouts with red grain. 

• < 

• 

Plants witivvAte grains 

1 

2S 

ft 

m 

2 

37 

70 

3 

20 

00 

4 

20 

00 

6 

17 

91 

6 

33 

04 

7 

10 

15 

9 

33 

80 

0 

18 

' 81 


21 

77 

. IS 

84 


208 

"iia 

• 


The proportion bears out the* results ^tained above and tflose 
obtained by the other Uniters already mentioned. 


PoWi^ion, Natural Crosa-fertilization, etc. 

Id. tl^ Monthlff Bulletin of Agricultural Intelligence *and Plant 
Hkeam, Home, for June 1913, page 894, there is given a sivmnaiy 
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of the rep^^t of observations and ea^erimeats condtfcted by 
Budolfo Fameti, in Attidell’ Istituto Botanico dell’ Univeisita 
di Pavia. In thiS summary it is stated ‘ ‘ that the pales of rice 
never open, before, during, or after the dehiscence of the anthers. 
Oousequen^ly the natural production of hybrids is impossible even 

a chance qccurrence.” However true this may be for Southern 
Europe, it is certainly incorrect as applied ^o Burma. In the dry 
districts of Uppeif Burma hybrids are quite common among the 
numerous “ rogues ” to be found in nearly every field of ordinary 
paddy, and, Mr. McKerral has shown that they are not difficult 
to find iD the wet zone of Lower Burma. Of the red “ rogues ” 
selected from a field of white paddy 22 per cent, were found by 
him to split up—^proving that ,they were heterozygous. It is 
difficult to see how this condition of things could have arisen except 
by mixtures or close growing of red and white-grained plants and 
subsequent natural cross-fertilization. 

With the assistance of Mr. Sawyer, Assistant Botanist, the 
writer h^C from year to year examined a very large number of 
plants of many varieties of Kaukgyi at the time of flowering and 
has found that the following observations hold good in every 
case:— , 

(i) As the h^ds .of paddy emerge feom the sheath the flowers 
mature from above downwards, before, or when very little spreading 
of the panicle has taken place. The stamens emerge daily generally 
from seg^nt of the head which has just come out of the sheath 
and the head ripens the whole of its flowers in 3 or 4 ^ages on suc¬ 
cessive mornings.. 

‘ (ii) The glumes open, the stamehs hang out, and the feathery 
stigmas protrude once only and for a short time m the c^rly morning 
—-usually between 7 and 10 a.m. Dewy mornings appear to be 
mo^ favourable, and flowering ” willthen.be at its maximum 
height about 8 to 9 a.m. As the dew ^dually disappears the 
flowers will be foimd to be opening rapidly but, as soon as the day 
. begins to get very bright, dry, and warm, nq more glumes open, and 
fhose already opened close up again—the stamens by|this time 
being d^ed and shrivelled up. 
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(m) The angle formed by the two e^s of the flumes when, 
the flowers are fully open is about 25 to 30 decrees, but th»8taipens 
have often emerged before the flower is fully often. 

(it;) Pollination takes place before the glui&q^ open, or at the 
moment of opening—seldom afterward^ At the anament tbey 
emefge from the glumra the aethers are found to ba already open 
at the lower end, and «vith the aid of a microsco^, poHen grains can 
generally be found on the stigmas. 

From a few flowera allowed to open naturally as^ the* anthers 
were on the point of emerging (or as far as possible just before they 
emerged) they were nipped off and the flowers cov'ered up. The 
fruits of all these that were n^jured by the. process developed, 
normally. On the other hand, of those which were opened arti¬ 
ficially and the anthers removed before flower was ready to open and 
afterwards left without covering, about 6 per cent, developed 
normal fruits (actually 11 out of 208). This may, however, 
have been due, partly at least, to the great•^difficJiilty 
experienced in opening unripe flowers without injuring 
them. 

The stiffness of the *glumes and the manfler in vj^hich they 
“hookj’ together make artificial croSs-fer(>ilization diflicujt. It 
is not easy to open the flower without damping the glniftes so that 
one or other of them shrivels up, but a little success was attained 
by first running a fine needle between the two glumes on each side 
so as to unhook them and then carefully opening the gfiimes but 
a short distance to remove the stamens. 

One other point in conndbtion with fertilization and the ,pre-' 
valence of V Gwabo ” may be worth mentioning here. 

“ Gwabo ” is the Burmese name given to that condition of 
paddy which causes em^y husk Vithout.iuy groin enclosed. In 
some parts of Burma and m some seasons “ Gwabo ” is very ^rgvalenf 
—the writer has seen samples threshed with twelve to fifteen pef bent, 
of emptyhusk. *• Althoijgh it is known that whole heads of unfilled* 
grain may^lbe the result of boring grubs {Schoenobim Iftjmnctifer, 
etd.) which are fairly common in some parts and that, aa, shown 
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. by Dr. Butler,' tbe fwgos 8der(£um Oryza may be tbe cause of 
considerable Iqsses yet these are not what is generally referred to 
as ** Qwabo ** nor can they be made to account for more than a 
«nall portion of the which amounts to many lakhs of 

rupees aimpi^. The presence of the borer grub is easily seen 
%nd the worl^ of the fungus is not difficult to identify.' The real 
Qwabo *’ as mentioned here is that condition where the sterik 
grainj;^ are not found in whole heads or even in masses on one head 
butc scattered throughout the panicle among the sound grains* 
The grams q/ear the rachis are more generally affected than those 
on the ends of the branches. The ears are not discoloured; and 
them is no late tillering or development of green sterile shoots or 
discoloration of lower mtemodes tp indicate the presence of the 
fungus. The husk is completely empty (except for the shrivelled 
stamens and ovary). It contains no badly developed grain as 
is sometimes the case after the work of the insect and the 
fuogus—^there does not appear to have been any attempt at 
dovblopm^e'ut. 

Since Dr. < Butler’s investigation took place in 1912 the present 
writer has tried unsuccessfully in several ways to find out the cause 
of this condition which results in such an enormous loss to the country 
and is rapidly bgingrconv^ed to the idea that it is caused by 
some external physical agency. It appears to be quite possible 
that conditions of climate and atmospheric moisture may have 
some effect upon the fertiUzation of the ovules. Many intelligent 
Burman cultivatom maintain that heavy rainfall at, the time of 
^wering is the ^cause of this sterility and consequently after a 
seaSpn which is very wet at the time ))addy is flowering Qwabo” is 
prevalent. This is in accord with Hector’s* statement that If 
the weather is wet and rainy at the time when the flowers should 

normally open.rthey majr not open at* all or, if they do, 

they often, do not close again and a large percentage of such 
flowers set no grain.” Other cultivators state that excessive 

-....—7--r-i-;- 

t« Disea^ of lUoe,'* BuBttin No. 34. Agrietikwal Mueareh hutituu, pages S4-36. 

* ** Notes on FollinaUon and Cross-fertUiaatidli in Uie oommdb Rice j^^Oryia J^atioa, 
tba.'-’ jfftm. >4 A* Agr. sa India, Bet. Seriu, Vdtuie Vl^ Na 1, page 4 
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inigationfas the same effect, wMlst still othezs have siooilar theories 
connected with tlie wind. 

No evidence can ai present be found indic^iz^that there is a 
greater proportion of empty husks u^those^vasieties flowering here 
during the rains than in those flowering^ during* the dry weather. 
In (fact observations point in the other direction, viz., th^t 
the Kaukgyi crop—^flowering m November-Decembgr—suffera the 
greatest proportion of loss. If, as is generalQr believed, c^matic 
conditions do modify pollination or its effects the above appears 
to indicate that the varieties which habitually flower during the 
rainy season are in some way adapted for this purpose; buf the 
Kmikgyi varieties, not being so adapted, when a wet spell occurs 
at the time of flowering, are unable to effect fertilizatign of aU the. 
flowers. If such be the case or if weather conditions are responsible 
the chances of finding a remedy and so reducing the enormous* 
losses which occur in the main crop are very remote. The investi¬ 
gation of * ‘ Gwabo ’ ’ is still being continued. 
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SaGAH PRODUCTION IN THE UNITED PRO 
' VINClfiS, FROMc AN ENGINEER’S POINT 

OP VIEW. 

BY 

WILLIAM HULME, 

Siyar Engineer Expert. 


It will be viewed with some concern by those rcsponable for 
the development of the agricultural resources of India that the 
importation of sugar is steadily increasing. This wiU readily be 
seeft by comparing the following import statistics obtained from 
the India -Office, London:— 

iy03-i: 1912-13. 191.S-11. 

CwU. 6,383,843 15,448,033 17,937,390 

& ^ ... 3,967,183 9,B19,l7i 9,971,200 

shewing an increase 41 ten' years of 11,603,547 ewts. of the value 
of £0,014,017, the increase for last year over the previous year alone 
being 2,494,357 C3vts. '* 

Of the sugar imported into India three-fourths comes from 
Java, and ^he question naturally arises why this should be so. The 
reasons for this cpmmanding position of' Java in the sugar-world 
probably are:— 

( 1 ) Efficiency of the stafis controlling the^factories. > 

( 2 ) The installation of the best machinery in the factories. 
‘ (3) Intensive cuh^'.vation. ‘‘ 

(4) Climatic conditions and the geo^aphical position of the 
island. 

. It Will be admitted that the first three^ factors are applicfible 
'to any sugar-produdng country, buf theiourt^ requisite enforces 
the fact,that the dimatic conditions of Java are more suitable thdn 

. ( 54 ) 
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those 0f the United Brovincesfoi the cultivation of t]||e ^ax-cane, 
and this certainly gives Java an advantage, the exact ^xtent of 
which cannot at present be accurately estinmted. But on the 
other hand the geogra'phical position^oi the United Provinces has 
some compensating advantages. It is,said that it costs Java 
Rs.«37*8 per ton to get her sugar into the United *t*rbvinceB. If 
this* is so, it is a considerable tax on Java sugar iSrought to tie 
United Provinces and other markets north* and west oi this 
sugar-producing region. It is thus quite possible that^ the* 
advantages obtained from the climatic conditions of -JJiva over 
the United Provinces are cancf'lled by the exorbitant cost of 
transport. 

It will be interesting to watch the development jof the'ncw^ 
sugar factory which has been recently erected in the Gorakhpur dis¬ 
trict. It is said to be tlic intention of the proprietors to raise the' 
efficiency of the factory tg the same standard as that in vogue in 
Java factorits. If this is done, and a sufficient supply of gopd 
fresh cane is maintained during the season, satisfactory results 
may be confidently an^cipated. 

It is unfortunate that the cultivation of cane in India is done 
on scattered areas, as this*causcs delays and difflbultics to^facto^ies 
capable of crushing from 8,000 to 12,000 matyids of canc pe^ diem. 
It is well-known that rapid deterioration of the sugar-*ane occurs 
after cutting, hefice if there is any delay between cutting and 
crushing much loss is caused to the factory; it is therefore impera¬ 
tive to exercise skilful and strenuous supervision in regillating tW 
cutting (d the cane at thi proper time and ensuing delivery with 
the leSst posable delay. 

At present thq, factory owners are in most casks compelled to 
buy the cane in small lots from nuraerou{j cultivators, who are 
eager to get the matured cane oiPtheir la|jd in order to prepare it 
for other crops, and in their eagerness frequently attempt to deliver 
more cane per day than the quantity arranged for. The result 
of this, procedure is that the factory owners musl either refhse to 
take the cane, which wopld be disastrous to the cultivator or 
crush stale cane at a loss to themselves. 
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The duration of the ** campaign’^ is oigreat impoitanca to the 
'factory own^s, and. where practicable it would be advantageous 
for them'to acquire sufficient land adjacent'to each factory to grow 
about one-third of^the cane required by that particular factory 
diuring a season. • This'would enable them to cultivate both early 
and bte-ripeniDg varieties of cane, so as to extend the season to 
the utmost, ^n extension of tweiyty days would increase ' the 
season’s output twenty per cent.,, without appreciably increasing 
' the establishment charges. Other advantages would also accrue if 
high-class cultivation were adopted on the factory plantation. To 
mention only* one, the local cultivator would be induced to improve 
his cultivation, and thereby get, per acre, more cane of richer and 
better quality. 

The quantity produced p^ acre is very important in these days 
, of keen competition, and has become a factor which cannot be 
ne^ected. The selection of suitable land and its irrigation are 
of the highest importance, and in any scheme for tl^ production 
of s\igar op a large scale and to compete with foreign markets 
thby must be carefully considered. 

The Agricultural Department is working on the selec¬ 
tion of ^ varieties, and the cultivation of sugar-cane in 
various ffistricts, and good results may be expected in due 
course.' „ 

For the efficient control of a modern factor it is necessary 
to employ a highly technical stafi of trained men, comprising a 
manager with a general knowledge of the business, a chief engineer 
with an assistant, both of whom must have been trained in sugar 
piachinery, a chemist who has spedalised in the chemistry o£ sugar 
and sugar-cane,, -^d trained sugdr-boilers or pan-men. As the 
salaries of such a staff would be considerable items in the establish¬ 
ment charges, and the I'ke expensive machinery 

is, necessarily high, and in' view of the fact that the campaign lasts 
' only 100 days, it is essential that the factory should work continu- 
' ously dupng the whole of that period. Iffierdore the staff must be 
{Energetic and resourceful, and well able to cope with any difficulties 
that may arise. * ' 
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A factory dealing viith 1^,000 maunds of cane pex day would 
pay better than one crushing 8,000 mSands. There are man/ 
factories in other coaiftries crifehing 15,000 Inaunds per dayf but 
in the United Provinces it would be difficult tQ centralize so much 
cane unless the owners acquired a conriderable*area of land pgar 
the, factory and adopted modern appliances fbr'the quick 
conveyance of the cane from the field® to the factorj^. 

The smaller the factory the more difficult «t becomes to make 
it pay. The same skilled staff is necessary for a small modern* 
factory as for a large one, and as the duration of the campai^ is 
only 100 days, the comparatively small turn-over is heavily taxed 
to pay the wages of the permanent skilled staff (who are practically 
idle for 265 days in the year), the interest on capital, and A fair 
amount for depreciation. 

It is suggested that if some other business were combined with, 
the smaller-sized factoiies^ so as to utilize some of the machinery 
and the idle skilled staff, then the smaller-sized modern sugar- 
factories crushing, say, about 1,600 maunds of cane peu day would 
have a better chance of’success. ' 

In looking around for a suitable adjunct trra small sugar- 
factory it would appear that as plenty of oil-seeds are gro^n locally, 
a seed-crushing and oil-extracting plaut mi^ht be aefopted with 
some prospect of success. There appears to be*a faiiwnarhet for 
oil of most kinds locally, and the meal from the seeds could be 
mixed with the molasses from the sugar-factory, compressed into 
cake or cakettes, and sold for feeding horses and c^Ktle wlten 
ordinary fodder is scarcS. ^ • 

Jt huge business is don^ in England and Prance in feeing 
stuffs, tjie seeds for which are carried from India other countries 

and the molasses from America and the West Indies, and jud^ng 
by the rapid growth of the busiaess in recent years it is reasonable 
to assume that considemble profits are ifiade. In the United Fl^- 
vinces the materia (oil-seeds and molasses) are on the e^ot^ and 
the nucleus of a seed-crushing plant, consistiUg of th» ^sting 
boilers and engines, ^umps, tanks, water-supply, offices and ait' 
iixtelligenli staff, is already installed in the sugar-factory. The 
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processes 6f ^eed-onishing, oil-ez(>raciiiig, and even oil-refining are 
simple; ^nd a little training would suffice to make Ihe staff efficient, 
whilst the additional'cost of a seed-crushing and oil-refining plant 
when'compared with the cost^of a sugar factory is very low. 

• Jt is su^este&to staiit the seed-crushing plant when the sugar 
season is over and to run it for about 200 days. This arrangement 
would afford tte staff a rest of aboiit two months in the year, and 
during that time thb boilers and engines could be inspected and, if 
necessary, repaired. 

The see^ available for crushing in the United Provinces are 
rape,' linseed, gingelly, castor, ground-nuts, mustard, and cotton, 
some of which are very rich in oil. 

, The market for oil is assured, and there is also a fair market 
for oil-cake and other feeding-stuff. 

' It is probable that a seed-crushing and oil-extracting plant 
will be installed by the proprietors o£ a certain modern sugai- 
factory in the United Provinces in the near future. If it proves 
to .b6 a success there will be better prospects for the success of 
small modern sugar factories. 

The improvement of the indigenous methods of sugar pro¬ 
duction ill the United Provinces has been under consideration for 
some ti/ne. At first sight tfiis would appear to be an easy tl;Ling to 
do, butthefe are obstacles in the way. In modern factories there 
arc multiple-mills weighing 700 tons, whilst in Ifldia most of the 
cri^shing is done by bullock-mill that a strong man can lift. These 
bullock-mills are usually fitted with three rollers, two of 10" by 8", 
and one smaller fsr regulating the feeding of the miU. They are 
^ahged to work^n a vertical position, at a peripheral sp^ed of 
about six feet per minute, and the average extraction .of sucrose 
by such mills is about 60 per cent., as against about 90 per cent., 
in a modern multi ple-miji^ 

" Crushing sugar-cane is no longer work for bullocks, and as 
long is, it'continues so will the importation of sugar increase. 

As nearly all the cane in India is crushed by.ljullock-paills, 
it is impossible to expect any incrcawe in extraction from that 
source. ,. 
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The buUocks at the commeuLcemeat of the cm^hing-season 
are generally worn and weary, and very often the qiills are 
“ slacked off ” to enable the we& bullock to rotate the mills wliich 
naturally reduces the extraction and causetamuch loss td the 
cultivator, who is usually too poor to bu}^ stronger bullocks even if 
such«were available. 

^To improve the eztractiofi more j^ower is reqmreu, me culti¬ 
vator has not got it, and cannot get it. 

Any scheme to improve the indigenous methods of the pro¬ 
duction of sugar must include power-driven mills, whijohrare costly 
and beyond the purchasing power of the ordinary cultivator? It 
is possible that a number of cultivators in co-operation with the 
Ichandsaris could purchase a power-mill, and the quegtion arises, 
as to what kind of motive power would be the most suitable. Steam- 
power appears to be the best because the niegass, supplemented' 
by a little fuel, could be used for generating steam, also the exhaust 
steam for heating the juice, and the waste heat from the boiler lor 
evaporating. 

Of course the owners would have J;o conform to the Boiler 
and Prime-movers’ Acts (these Acts may keep niSuy enterprising 
people from taking up mechanical power), aifd emplqy*a certifi¬ 
cated man. 

What kind of a power-mill woidd be the most suftaWc ? 

A good single three-roller mill at its bestjWth United Pro¬ 
vinces cane, would, at a speed of 18 feet (peripheral), extract‘about 
65 per cent., a double-mill (six rollers) would extract about 75 per 
cent., and a triple-mill wth crusher would exteact about 90 p^r 
cent. •TherdEore if the suggested co-operativ^ company could 
raise the .money,.the triple-mill would give tffe best results ; 
but if the money could not be raised the double-mill could be 
reduced in speed,^ and an extraction \f about 80 per dent, 
obtained. 

Then as to the size of the null. 270 maunds of cane per day 
(about, 80 acre^of cane in 100 days) would be small ehough tq 
warrant the cajatal^outlay, and a reasonable turn-ov» to meet 
depreciation and the expense of a skilled man (Indian). 
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It is hot to be expected that this small factory would'be able 
to makejsugar to compete with foreign sugar ; but it would supply 
sugar or gfur, such as is now made by country factories for consump¬ 
tion by orthodox Sndiahs, ^d for which higher prices are paid 
(although, most bf it ip very impure) than for factory-made 
sugar. 

The obje^s of such a factory would be to reduce the loss in 
extrai^ion at present made by the bullock-mill, and the losses due 
to inversion and caramellzatioii; the heat for boiling purposes 
Would be under control, and the losses due to over-heating, which 
are considerable at present, would be reduced to a minimum. 

It would also greatly help the industry if the khandsaria under¬ 
took the crushing of the cane by steam-power and relieved the culti¬ 
vators from that work. At present in Bareilly District they buy the 
juice from the cultivators and boil it into rob which is afterwards 
centrifuged, the molasses taken ofi is boiled again and a second sugar 
is jnade. Then the sugar is put through a grinding and bleaching 
pirpctiss wjl^ch is certainly ingenious, but at the same time very 
objectionable, for it is taken outside into the sun on to a square 
patch of ground \vhich has been levelled and eovered in some 
iiu^ancea ^th a layer of concrete, and sometimes with a layer of 
cow-dqng which is bpaten down to form a hard surface. Strips 
of thin coli^on-eloth are laid down, and the sugar is placed on the 
cloths in long and low narrow ridges, from about 12" to 16'at the 
base and 6" or 7" high. Trained men stand barefooted on the 
top of each ridge and by a pecuUar twist and side movement of the 
ankle and foot gsntly grind the sugar, moving along the ridges 
in this fashion fro^ end to end many times. Another coolie follows 
^ij^gging over the sugar and casting it up from the sides to the top 
by such^*^®®’ ^^® foot-grinder is laborious, and must 

in a modern*^® 8^*® *fc® oh'account of the bleaching action 
'' Cru§|hing *^® ”^®“ persp'ire, the sugar sticks to 

long ds,it'continues to**™® off and carefully returned 

Aa Ti^tly allthecaL , * 

it is impossible to expeet^y high priMs, vejy oft^en Bs. 3 per maund, 

,, h-class factory-sugar of hi^ purity, ft 



StTGAR PROSaOTlON IN DMITgD PROVINCES' *91 

is difiSoult to out whether this fancjr price is paid for th^ 
imparted flavour, or^on acopunt of preji^dice figainst mpdem 
factox 7 >made sugar; probably it is the latter* 

It is gratifying to note that there is eyiddhce of this prejudice 
gradually weakening. The sugar made* at the mo(^e:i;^ factor]^ at 
Fi]fbhit owned by Eaja Lalta Prasad and Sahu JIari Prasad, is 
nearly all sold to orthodox Hindus. *The Raja and hi^ brother 
invite all and sundry to visit their factory, so that they may se^ 
that there is nothing used in the process which would be objection¬ 
able to the most orthodox. 

Probably one cause of the increasing importatiofl of foreign 
sugar into India is that the sweetmeat-maker finds it more profit¬ 
able to mix foreign with Indian sugar. When he clarifies Indian 
sugar some of the weight is lost in taking ofl the scums from the 
impure sugar, as well as the cost of the re-agents tl^t he uses (tar¬ 
taric acid, etc.). Most of the foreign sugar is much purer than the 
Indian sugar and is cheaper. He cannot use all foreign sflgar 
because the public demands the molasses flavour present m*the 
Indian sugar, therefore he mixes the Indian andjpireign sugars and 
produces better-looking, sweets. 

It is highly probable that there ^will be a large* (femandr for 
gwr for many years to come, and it is recognised by the Government 
of the United Provinces that something might be done to improve 
the general conditions of ^ur-making, and in some degree rcc^uce the 
losses due ( 1 ) to low extraction of juice from the cane, to over¬ 
heating thewjuice, causingcaramelization, and (3) to inversion caused 
by a^dity of the juice. To this end a scries of dsperiments wili^be 
carried out on a Government* Farm near Barf^ly'. 

A* small but* powerful multiple-mill has been erected near 
Bareilly, by means of which, it ^is expe^ed, useful data m^ be 
obtained regarding the advantages maceration. When the 
extraction of juice from the cans is very high, sap juices^ are ex¬ 
pressed, and these require special treatment nepessitatii^ (^e em-* 
ployment of aichemist. The salary of a chemist would be a burdeq^ 
upon a very small factory, and with this in view expefiments will 
be made to find out the limit of extraction in order not express 
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^the sap joicfs, and to find ont some simpler mj of treating the 
juices than is practised*' to-day in modem factories. 

It is a bng stride from the country buIlock-mill to the multiple 
power-mill, but the* adoption of the latter seems to be the only 
way* to stop the enormous losses which cannot be avoided while 
the small coui|try-mill is rotated by worn and weary bullocks.^ 

By the adoption of hmltiple-mills the extraction would be 
iraproyed about 3d per cent. This increase of thirty per cent, 
on the sugar (which is said to be 3,000,000 tons), produced by 
the country ^methods in India, would amount to 900,000 tons at 
£10 per ton; that is a saving of £9,000,000 or Rs. 13,60,00,000. 
Some saving could be looked for also in connection with the treat¬ 
ment of the-juices. 

We are bound to recognize the fact that climatic conditions 
are not as favourable to the growth of sugarcane in the United 
Provinces as they are in Java, our principal competitor; and this 
fact in itself is a strong reason why the losses in extraction and 
manufaotine should be brought down to a minimum. 

The writerhopes the forthcoming experiments will help in the 
arrangement and tl^sign of a small plant suitable for adoption by 
khmdsariS and others who are abeady interested in sugar produc¬ 
tion, and that the efforts being made by the Agricultural Uepart- 
ments in the selection of varieties of sugarcane and improvements 
in cultivation will be rewarded with the success th% deserve. 
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At the last two meetings of the Board of Agriculture in India 
the question of the inv^estigation of the rehitive feeding values of 
Indian cattle foods has boen raised. At the last meeting, December,* 
1913, the conclusion wai^ arrived at that “ The Rbard considers 
that a scientific investigation could only be carried out by a special 
staff with special equipment such as could not at present^be justi^gd 
by the comparative importance of the rcsylts likely to be obtained.” 

This would seem to be a very wise concl^Si, for, as will be 
illustrated in the following pages, the control of cattlg-feeding,ex- 
periments needs a large and efficient ^talT, isince, in order tjjiat the 
experimental results may be reliable, a krge numbcr*of animals 
have to be includsd in the feeding trials. There are so many other 
more important investigations to occupy the attention of Jihe 
Agricultural Department that cximparative trials of catlle fodders 
in India must necessarily be for the present shelved. One of flie 
memUers ‘of the Board of* Agriculture even ^nt so far as tb 
remark, and with gome truth, that the problem i^certain parts of 
India was to keep the animals alive at all, apart altogether from 
finding which was.the best food. 

It must further Mb rememliered that in Europe ^he farmftrt 
can afiord to spend more on cattle food than can the Indian •culti¬ 
vator.. This a^cs from the fact that in Euro^ cattle‘arc kepi 
wholly for milk or for beef production. In India the object iii 
generally the production of animals for work. 

( 68 ) 



■64 


AGRICOLTDRALc JOURNAL OF INDIA [X !• 

C 

Attempi^s aie bein^ made in many puts of India to improve 
the^ quidity of the , cattle. If t^ese are successful the resulting 
animals will require more food. It would seem that these require* 
ments would be met by^ increase in the area and quality of pasture 
land and in t|ie area of fedder crops grown. 

^ The follpwing account of various feeding experiments in 
Denmark sets forth the' procedure in such^work and some of the 
results which have been achieved. 

Danish Feeding Experiments. 

% 

The writer has for some years been inclined to think more of 
the‘feeding experiments that have been carried out in Denmark 
than of any other feeding trials known to him. A visit to that 
country during the past year has tended to confirm his high opinion 
of these experiments. The work is not as widely known as it 
deserves to be, perhaps largely owing to the fact that the annual 
accounts of it are written in Danish and have never been fully trans¬ 
lated into English. Certain portions of' the reports have been 
translated intO‘5>ench in a very lucid manner by Mr. Mallfevre.^ 
The writer is considerably indebted to'these translations in the 
fofiowing account. 

Cattlev.feedir^ ei^eriments in Denmark were largely stimulated 

as a result of a difierence in opinion in Germany c^nd Denmark as to 

the feeding value of mangold wurzels. The Germans thought very 

litSle of mangolds as a cattle food, while the practical experience 

of the Danes went to show that they wore very valuable for this 

pupose. As a result the Danes mistrusted the German teachings 

with'reference tc- other food-stuffs. ' The Danish farmers approached 

, € * ^ 

\fr . Fjord and asked him to institute experiments to determine 
wh^her the concentrate^^, foods cf>uld not be largely replaced by 
mangold wurzels. 

^ihee that time the experiments have gone on continuously 
and nniny thousands of animals have been empbyad. Mr. f^ord 
died in 1891. The experiments now going on deal with' milch 

_:-1_ i _t__ 

1 Sadist <le rdimontotion rstionniilla do MtaiL Gampte rmd* d» onsitmt eongris, 1007. 
Do. OoMjifc reiid« do omiim eotigrit, 1008. 
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cattle, {)igB, horses, and chickens, and recently experiipients have, 
been started on the feeding of cattle for b^f. ^ In this article it is 
proposed to deal only with milch cattle, since ih this way a good 
idea will be obtained of the groat care whicji i^ expended in order 
to get reliable results. The pig<feeding •experiments ^ve been 
adn^ably summarized in Henry’s “ Feeds and Feeding, ” page 68^. 

One important future of the Daifish feeding trials ^is that 
they are not carried out at Government Statmns with animals 
specially provided for the purpose- They are conducted co-opera¬ 
tively on a large number of farms under the direct cgntfrol of the 
officials of the Royal Veterinary and Agricultural InStitutfi of 
Copenhagen. These officials weigh and analyse all the foodjand 
products. The system has the advantage that it is les^ expensive 
to the State, it brings the Government Agricultural officials in 
closer touch with the farmers, and in many cases the work carried 
out is at the same time an experiment and a demonstration. 

Mr. N. J. Fjord was the pioneer of feeding experiments «n 
Denmark and his experirnents were at the beginning puAiJy private 
and carried out at his own expense. As tffieir irapm-tance became 
more and more evident, J;he Danish Royal A^cultural Society 
made a grant of money for their continuation and expansion. Some 
years later the State also set apart an annual si^sidy whioh has 
since been continued. The experiments are characterizSd by the 
special conditions hnder which they are carried out. In planning 
them the advice of the neighbouring farmers is taken, in order ^o 
take advantage of local experience, and to eimure that the problems 
are of local interest, and that the experiments are carried out under 
practical conditions. The fanners thus take a ^at interest*in* 
the work and therefore have more confidence in the results, since 
they have seen the work with their own eyes. 

The centres of •experhnent a^e conti^ally changed according 
as local conditions len^ themselves to one or another scfies of 
experiments and hence the work gradually spreads over the wliole 
country. 

The work afte];a time reached such magnitude that*it was at 
last necessary to have a central institution from which to dvect it. 

5 
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The State provided the necessary money, and as a result the Royal 
Vetprimwy and i^cultural Institute was built at Copenhagen 
and began its work in 1888. The experiments, however, still con¬ 
tinued to be carried Qut on, private farms just as before but all 
dAta are no\^ collated at the Institute, where also all analytical 
work require^ is carried out. The Institute has been referr^ to 
in a pr^vioua number of this Journal ‘ and flo further description 
need ie given here. 

. From time to time reports on the work done have been issued. 
Mr. N. I^ord issued 17 such reports on his private work, the 
lost'appeaEring in 1883. Since that time the Laboratory has issued 
aboy t 80 such reports, all of which are serially numbered. Theft* 
subject-matter covers a very wid^ field such as Dairy Chemistry, 
Bacteriology, researches into animal diseases, and investigations 
into animal physiology, besides the feeding trials. 

Description of a feeding triad. 

It is^hoped that the following account will give a good idea 
of the care emended oh these experiments. A farm is selected 
where a herd say hf 150—200 cows is kept. From the herd 40—50 
cows are sdleoted, all of which have just had their first calf. Three 
groupt of 10 are then'selected in which the animals are as evenly 
matched as possible. This gives a surplus of 10 to 20 animals of 
similar type, which can be rejected. 

I In order to ensure that all the groups are alike they are fed 
op the same ration for 2^-3* months, the milk is weighed and the 
^^ercentage of fat* in it determined, the animals also being weighed 
evejy 10 days,. ? If the groups show any difference they are re¬ 
arranged and the work is begun over a^in and continued until 
all t-he groups come exa^ly alike.^ The ration fed during the above 
preliminary period contains the substanqf^s which are eventually 
to be cqnlpared. Having arranged the groups so that they are 
alike,<.thpy are kept on the same food for a further ^0 days in order < 
'bo see if they still keep alike. We will now take the'ease of ah actual 


t t I The Affrieullural /oimal e/ Mia, Vol. IX, Part 3, July, 1914. 
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expeziment in which the relative feeding values of maiz^ and wheat 
were established. 

Experimental period .—One ^oup will conbiAne to receive the 
same ration as before. Another receiyes an extra ration of maize 
but no wheat. The third receives an extra ration of wheat but 
no maize. The experiment continues on these lines for 1 —2 months 
during which time the :^k is weighed and*analyscd, and the animals 
also are weighed. 

Final period .—In this period the animals are all put on tojbhe 
same diet again which is as nearly as possible the saipe 'd^ in the 
preliminary period. This period lasts 1 —2 months and ‘the yield 
and composition of the inilk and the change in body weight are 
again determined. During this final period all three gro]jps should 
give the same quantity of milk with the same quantity of fat and 
the same difference in body weight. If they do not, then the ex¬ 
periment is rejected. If they do, then one knows that tlie difierences 
noted in the experimental period are due entirely to change of food. 

The same experiment is carried out on 6—8 differeufi^arms'fo]^ 
2 years. In the end the comparative values of maize and wheat 
can be established. ^ ** 

The following is a short sununary of an actual expejiment. :-r- 


1 1 HIF--I .. 

Daily ration. * 

Ftoliminary period. 

• • 

Elxperimental period. 

Vitftl period. 





A 

B 

c 

A 

B < 

0 

Wheat Idlogrammei .. 


1-09 


2-12 

1-06 

None 



1 

tiabso .1 


H-SS 


None 

i 

1-06 

1 

2-l| 

1 


1-(K) 

! 

I 


A 

-il 

B 

•o 

A 

B 


hA 

B 

•0 

• 

Milk per day, tdlogrammee.. 



13-80 

11-76 

11-86 

11-56 

lo-as 

10-66 


Dally inoreaae in wei^t .. 

« 

0 


oyi 

0-11 

jr 

0-17 

-0-29 

-0*20 

-»28 


Of oonne in addition to theie the animala were reoeiTing other fo<Mlt vhjph mn 
always oonatant, vm., hay, itmw, and mangdd wonela 

_ ' I 

Hence this'experiment was a good one. 

The result is that 2*12 kilogms. of wheat produce ^;he same 
efi^ as 2’12 kilogms, of maize as a food for milking cows. 
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Feedisg tiials on the above lines began in 1887, and up to date 
mpie than 4,000 cow^ have been^ utilized. Working on these lines 
it took 20 years'* to investigate fifteen feeding-stuffe. So far the 
general results of th^ feeding trials show that wheat, maize, and 
bran, allj?ive much the -same results in milk production, whilst oil- 
, cake is sligj^tly better. The following weights of the subi^nces 
name^ have been shown* to be of equivalent feeding value :— 


Equivalents. 


lib. " 

» % 

fib. 

fib. 

J lbs. 

2i lbs. 

5 Ibn. 

10 lbs. 

Wl|pat. 

MauOs 

Bran. « 

Dry matter in 
mangold wunela 

Sunflower 

cake. 

1 

Cotton oake. 

Sesame cake. 

■ 

Hay. 

Straw. 

Mangold 

wurcela. 


Effect of various foods on the aom'position of the milk. 

‘ The experiments have repeatedly shown that the changes of 
• food ha/e had practically no effect on the chemical composition 
either of the *fat in the' milk or of the milk itself. Changes in the 
composition of milk arc caused to a /nuch greater extent by the 
individuii;3ity of the animal. 

This is a convenient place to mention that the Danes.find that 
pasteuri^tion is a sure way of removing the taints due to various 
feed^-stufk from milk. 

Control of the experiments. 

C. 

In some of the more recent Danish feeding work, vif., that 
described latc^.f?in this paper, four men arc kept specially to guard 
the cows. Two of these men are always on duty and niust never 
le^ve the animals day or nigh^. They are educated young men 
and take the necessai^. samples. They,.are also folly instructed 
in the details and objects of the experiment. During the course of 
the* jFork these /nen receive only one half of th^ salaries. The, 
other half is put by until the end of the experiment. The Labo¬ 
ratory r^rves to itself the right to forfeit this half in case of any 
bad wovk or of bad faith on the part of the men. 
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Experiments on cost of production of mUk.^ 

Since 1906 experiments have been in process in order t(i deter¬ 
mine the cost of production of a given quantity of^lk when usv^ 
different food-stuffs. For the purposip of this* experiment Red 
Danish, Jersey, and a cross between these two breeds have been 
tried. • No difference has been established between yiese classes 
of cows. However, in-order to show wfilit an impoi^ant line of 
work this is, it may be mentioned that similar w^rk ‘ on 59 f^ras 
in Surrey and Kent has shown that the cost of food to produce 
1 gallon of milk varies from 3*83 pence to 10’54 pence, (jbe* Sverago 
cost being 6*68 pence. • • 

Researches on the amount of protdn necessary for milch gows. 

Until some 8 or 10 years ago the Danish feeding experiments 
had no other aim than that of being of purely pracl-ioal benefit. 
Then came a time when certain of the results appeared to differ 
in some important matters from certain apparently well established 
physiological theories. In« consequence the Laboratory Vas sub* * 
mitted to very violent attacks. In repl^ it instituted further 
researches, the results of which proved the correctjicss of its former 
work. 

• • 

In this way there arose a high class series of researches hsfving 
for their object the determination of the minimum amount of albu¬ 
minoid nitrogenous \oiatter necessary to be fed to milking <*pwB. 
It is worth while to refer more fully to this research work Jbecause 
of the curious facts broughf^to light. The research has been fuUy 
describe^ in the 60th report of the Laboratory pubSshed in Danish. 
In order to explain the origin of the research, it is »(jpessary for^ 
to study Danish agridhlture shortly after tlie middle of last century, 
at the close of the war with Germany. H then became essentj^l 
for the farmers, in order tq improve their dairy industry, to produce 
large quantities of milk throughout the year, and not only jmsum- 
{nei as heretofore. It was therefore necessary to reform the feeling 


report on tiie oostFoI food^ the ^rodaotion of milk in the Countiee of Kent end 
Surrey, 1008.9.10. June* Mookintoiih, Sooth Eastern Agricultural College, Wye. • 
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of their battle. Hence, to the hay and straw already led, they added 
concen|irated foods, snch as cereal grains and oil-cake. Mangold 
wurzels, at that tame little cultivated, formed a very small part of 
the rations of cattle. As a^ result the milk yield was increased by 
the feeding of large quantities of concentrated food, which however 
was a vSy costly proceeding. As the growth of mangold wurzels 
spread, it was seen that great economy could be effected by substi¬ 
tuting them as as possible for concentrated foods in rations. 
The question to be decided was to what extent they could take 
the place of concentrated food in the ration without detriment 
to‘the milk supply or the health of the animals. Apart from the 
large amount of work which would be thrown on the digestive tracts 
by the assimilation of such large rations of mangold wurzels, a total 
substitution seemed unthinkable. The mixture of straw, hay, and 
mangolds is very poor in nitrogenous matters, and the addition of 
certain amount of concentrated food„rich in protein seemed in¬ 
dispensable. From reasons of economy, however, a large number 
of farmeyj had pushed the substitution very far, so far in fact that 
the question arose whether they had not surpassed the safe limit. 
The opinion of s^^ntific men was divided. The Agricultural Labo¬ 
ratory thereupon submitted the point %o the test of experiment. 
Thefiip particular tr\i^ls w&ce carried out in 1900 to 1901 on 48 lots 
of ten milch cows each and the results were published iu the d5th 
report of the Laboratory. They led definitely the conclusion that 
during winter the substitution of mangolds for cereal grains or oil¬ 
cake could be made within large limits without detriment to the 
production of n)Uk, the maintenance of Ihc live weight or the health 
of the cows. Animals weighing 473—500 kilogrammes,‘^^kept in 
go^ conditioSC gained daily 100—160 gms., and yielded during 
the winter months 11—13 litres of milk daily, quite indifferently 
whether they were on ^ ration 6f ' . 


4*5 Idloginii. 
4*6 „ 

ft 10—16 
ur of 4*5 ,, 

4 

2 

ftnd 40 46 m 


.. Stmw. 

Cereal gtsiua. 
Mangolda. 

.. Straw. t 
.. Hay. 

.. banal 
.. Hangoldi. 



OAITTLB TBBOtMO EXPBtHttBNtB IN bINttAKk 7*1 

• • 

Out oif these expeiiments arose the controversy referred to 
above. The critibs would not allow that ^.ration such as the last 
would permit of the production df 11—13 litre^oi^milk daily without 
lc»s of nitrogenous substance from the animals’^tissues, and hence, 
without endangering the health of the anim&ls. 

In order to follow the discussion further it is neCesuary to cull 
attehtion to the minimum amount of digeiptible nitrogenous matter' 
which various investigators had held to be necessary in an animal's 
food when at rest and producing no milk, in order that it should 
maintain its body weight. According to Wolff and Jjghmahn’s 
tables for a cow of 500 kilogrammes live weight at le^st 350 gjams 
of digestible nitrogenous matter must be fed daily. This figure 
agrees with the tables of Kellner. More recent work by Henncberg 
and Stohmann, G. Kuhn, and Kellner showed that the minimum 
figure might be as low as 300 or even 250 gms.* Armsby’s 
work showed that 3 cattle at rest weighing respectively 420, 460, 
and 400 kilogrammes which were fed for 71 days on hay were k^t 
in nitrogenous equilibrium by a ration containing 225,^222*2, and 
243*8 gms. of nitrogenous matter per day per 500 kilogramliie 
live weight—a mean figure of 230 gms. ’ 

As a matter of fact, the figure for the daily Amount of jfiecessary 
digestible nitrogenous matter which was generally accepted by the 
authorities at that time, for maintaining the body weight *of an 
animal weighing .^po kilogrammes, doing no work, and producing 
no milk, was 350 gms. If an animal was producing 6 kilogrammes 
of milk per day, then it ivas generally agreed that aUlither SfeO 
gms.® of digestible nitrogenous matter, or 700 gjis. in all per 680 
kilogms. body weight, would have to be fed. From this figura 
it can be calculate that a cow giving 20 kilognlfc. of milk daily 
would have to receive a ration of at least 6 kilogms. of cotton cake 
in addition to mangolds, hay, dnd straw^j Such a ration is prac¬ 
tically impossible. 

1 (Nitrogen xG-26.) 

*“Haintenano0*BationB of Cattle.’* BmU A’o. 42. PemuylBiinia Slate SoilXge Agri. 
Mmp.Suaion. 1898. * 

* Vide Kellner, Aniuilqi, and Hanaon. jlnolier of Minneaota, however, giveta Bgue maoh 
lower than thie. 
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The •criticisms against the Copenhagen experiments ^eze 
' based on the above fignies. The critics said if y6u subtract from 
the’ total digestible'nitrogenous hiatter ^hich you feed to each 
animal per day thq, 300 to 360 gms. generally recognised as neces- 
8^ for maintaining the nitrogenous equilibrium of an animal at 
rest and producing no milk, then the remainder will not be suffipicnt 
to make up foV the nitrogen secreted'in the milk, the yield of which, 
it will be remembeied, was 11—13 litres a day in these experiments. 

' Matters are still worse, they said, if it be remembered that in rations 
rich'in mangolds as much as 20 per cent, of the digestible nitrogen¬ 
ous matter is in a non-proteid condition and of less use for nutrition. 

Hence one of two things must follow. Either the animals 
dre^^r on the nitrogen of their own tissues in order to supply the 
milk, or else there must have been some very large error in the 
, experiments. 

Thus corffronted by critics the Laboratory had to maintain 
it| reputation. They were certain there was no error in their 
experimcnjfS, and it seemed as though the animals must have lost 
nitrogen from their body tissues. It was surprising, however, that 
their body weightLad not decreased. It had in fact shown a slight 
increase-c The question then arose whether the animals were 
laying on non-nitrogonous'matter in the form of fat, and by this 
source of gain mdsldug the loss due to waste of nitrogenous tissues. 

The Laboratory decided there was a certa^i though difficult 
way of clearing up the problem. This was to feed cows on rations 
ridh in mangolds and hence poor in nitrogenous constituents, that 
is<rations similar to those employed in thch' feeding trials of 1900-01, 
ftn^ then to keep a careful balance sheet of the nitrogen beitlg fed 
to the animals of that given out by them, in their f^;B, urine, 
and milk. Such experiments were carried out, and their results 
are set out in the 60th rejfort of th6 station. The experiments were 
v»ry comprehensive and, hy a scale of ratfons poorer and poorer 
in piptdia, ^owed definitely what was the indispensable minimum 
that mil^ cows dught to receive daily in order that they should 
maintain tjieir body weight and not lose nitrogen Irom there own 
tissues. 
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Jn «11 nine cows weze inolu^ed in this experiment and they were 
kept continuously under experiment from the beginning of Novem¬ 
ber, 1905, till July, 1906, and*200,000 obsetvatiods were ta&en. 
During the course of the experiment each cow Received a ration in 
which the proportion of concentrated food-stuffe (fed as cotton c^I^b) 
to that of mangolds varied from time to tim6. The total 
wei^t and nitrogen content of all food ; given was determined, as 
was also the total weight and nitrogen content of tHe mills', ^urine, 
and faeces. In some cases the proportion of mangolds to 
cotton cake was very high indeed, and cases were found.where the 
RTiimalfl had to draw on their body tissue in order to supply* the 
nitrogen excreted in their milk, urine, and faeces. 

In order to illustrate the results we will consider the typical 
case of a cow (numbered 68 in the above report). There were 16 
periods throughout the duration of the experiment, during each of 
which the animal was receiving a varying proportion of mangolds, 
cotton cake, hay, and straw. During each period the da^ly 
amounts of nitrogen in the food, faeces, urine, and^uilk were 
determined. The amourft of nitrogen in Jhe food ^eiried from 161 
gms. daily to as much as 329 gms. daily. Foiv our purpose we 
will consider the 8th to \he 13th periods which lasted from the 
6th February to the 26th April, 1906, oT 79 days in all. Durmg 
this time the cow consumed a ration rich in mangolds a«d poor in 
cotton cake. Th(^ actual ration was throughout somewhat as 
follows:— 

5 kilogrammes of straw. 

2’5 * „ „ meadow haj. 

1*26 ,• „ decorticated cotton cake- 

4‘p „ „ mangolds. 

The animal’s weight was 463 kilogrammes at the begiiming 
and 467 kilogrammes afterwards.^ Hence ^s weight kept fairly Con¬ 
stant. The average production of milk was rather oygr 13 litres 
per day. Its average daily intake of nitrogen in its food'wasi 191 
gms. It excreted in its faeces 90 gms., in its urine 34, while the, 
milk contained 69 gms.,,making a total of 183gms. olnitrogen. 
Hence the animal^ body was gaining daily 191—183^8 gms. 
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of nitrogei\. There is therefore here a cow, which, during 2| 
' months^ has suffered ne'loss in weight of its own liitrogenous tissues 
and has given'an oVerage daily yiUd of litres of milk, and that 
on a ration rather poorer, from the nitrogenous point of view, than 
tbaijt fed to the cows in the experiments of 1900-1. As has been 
seen these' rations were denounced by the critics as being too, poor 
in nitrogen for animals yielding 11^13 litres of milk. It wiil be 
conv^tdent to call the reader’s attention here to the fact that of the 
nitrogenous matter fed in the food only about 50 per cent, is digest¬ 
ible. Hence the above animal was receiving 95‘6 gms. digestible 
nitrogen da^y equal to 95’6 x 6'25, that is, 596 gms. digestible nitro¬ 
genous matter. According to the critics it should have received 
(356 gms.,+ i - ”” ) ‘ X w equal to 1,163 gms. 

The experiments thus upheld the previous feeding experiments 
of 1901-2, and also showed that the accepted figures for the amoimts 
of nitrogenous matter required by milking cows were much too high. 
It may be of interest hereto note that the experiments further 
showed a v^ose connection between the amount of nitrogenous matter 
in the food and the amoimt of nitrogen excreted in the urea. As 
the food became'less nitrogenous sp did the nitrogen content of 
the urine .decrease. 

Before leaving tjle subject of the minimum desirable mtrogen 
content of'cattle foods, reference may be made to work at the Min- 
nesota Agricultural Station by Hsecker and described by Benedict.* 

Two lots of cows were taken. Lot A received a ration contain¬ 
ing the normal quantity of protein, and lot B one much poorer in 
nSitrogenous matl^r. The experiment spread over three yeara. For 
the first two years there was no observable difference betwdbn the 
two'lots. Durl^ the latter half of the third winter, lot .B began to 
get thin and their skin became hard to the touch, a sign of bad 
nutHtion. The amount^'of nitrogenous matter in their food was 
ihcreased ftnd they at once recovered thfeir normal state. Thus 
up k> a ‘point Heecker’s experiments confirm the Danish ones, but 

_ * » _ t _ 

I }ta duly yield uf mUk was 13 iitzes, roaghly 13-28 kilogou. 'Aie animal weighed 45 
kilogma. ; heiloe frootion , • 

* Benetjict. American JonmaH of Fhffaiohggt ISCtS. 
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they go beyond them by showing that over long periods a low 
protein diet is not desirable. Practically, Hsecker’s results^ however, 
have no significance tb the Dines, for it is dnly dhring the \mter 
months that they feed low protein di^s of mangold wurzels. During 
the summer months their animals get *plenty of pasture, and 
grqpu fodder, which contain sufficient nitrogenous matter. 

* Hence, this series of Datkish expkiments establishes the fact 
that the Danes can substitute during the winter less %!^nsive 
foods such as mangolds for expensive foods such as cotton cakS 
without decreasing the yield of milk or endangering the health of 
the cattle. 

It may be of interest to remark that Dr. Hindhede who was 
responsible for much of the above work has recently turnbd his 
attention to human nutrition. His results' seem to show that' 
here again the nitrogenous content of human food is much too high* 


I Uindhede. Pttkin nnd NiUrUm—an inmlif/alion^ Ewart, Seymour A Co., London. 
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BY 

H. C. SAMPSON, B.Sc., 

^ Deputy hirectOT of Agriculture, Southern Division, Trichinopoly. 

Ijf 1907, when little was known, of the agricultural conditions 
of the West Coast, a trial crop of sugarcane was grown on the newly 
V)pened Agricultural Station at TaUparaniba in North Malabar. 
This was an entirely new crop to tliis part of the West Coast, thus 
the* methods of cultivation adopted were suggested by the expe- 
ri^ce gained in the drier districts of the East Coast. Considerable 
stress was laid on two points, viz., adequate manuring and drainage. 
On the East Coast'it is the practice to manure very heavily either 
with cattle’ manure and green leaves or, in places where the supply 
of these, is insufficient,*with'oil-cakes either castor or groundnut. 
Cattle manure is not available in any quantity in Malabar and the 
price of oil-cakes is prohibitive. Fish manure ^beach-dried sar¬ 
dines) is, however, plentiful in most seasons at reasonable rates and 
this was used as a manure for this trial crop. Two vapeties were 
tried, viz.. Red and Striped Mauritius. These were planted in 
tfbnChes 4 feet ^rt in March and ^ere earthed up b^ore the 
monsoon broke in June. As the South-West Monsoon is very-heavy 
(the rainfall for June, July, and August averages about 100 inches) 
and t'he air is laden with/moisture, particular attention was pmd 
to *drainage.„ Deep trenches were dug between the rows of cane 
.and hi^ ridges were formed along the rows. These trenches were 
all connected with a deeper trench which carried ^ft all surface 
water. The growth of this crop exc^ded all expectations and was 
as good i^athat d the heaviest crops on the East Coast. 

* ( 76 ) 
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Afber the monsoon of the same year, when touring for the firs^ 
time in the South Canara District, the difference between the pale 
and stunted crops there and those raised on the !^gricultural Station 
in the adjoining district was very marked ipdefcd. A few sets were 
accordingly distributed at the next planting season through the 
District Agricultural Associarion of South Canara ^nd these were 
planted on one of th^ backwater island’rfinthc river near Mangalore. 
These crops were inspected later in the scason“and though\he Red 
Mauritius proved itself to be a much more vigorous variety .than 
the local cane and gave what in the locality was coi^^iddted an ex¬ 
cellent crop, it could not be compared with the luxuriance 6f the 
crops on the Agricultural Station. This was attributed (and 
rightly as it afterwards turned put) to the lack of adequate drainage 
and manuring. An officer of the Department was then sent to tour 
in the cane tracts of the district to get into touch with actual can^ 
cultivators. A few of these in the Mangalore, Udipi, and Coonda- 
pur Taluks were induced to try these canes, and further these 
cultivators were induce^ to adopt the methods of cultivation and 
manuring which had proved so successful on the Taliparamba Agri¬ 
cultural Station. In a^few cases one of the j)brraanent labourers 
from the Agricultural Station was sent to assist in ih% planting. 
The sesults of these trials showed that *.just,as good crops of 
Red Mauritius canes could be grown in South Canarff as on the 
Agricultural StaiAon. 

Thus, by introducing a new cane and insisting on certain 
methods of,cultivation, it was possible to introduce better methods 
of cime cultivation which would have been practically impossible 
if attempted in the first instance with the local cane. Subseqpbntly 
the cultivators, finding that wider planting, better manuring, and 
adequate drainage gave such satisfactory results with the new cane, 
successfully adopted these methods of ^fcultivation for their*locaI ' 
canes. The Red Mauritius, however, at once found fa^vour *on 
account of its great vigour, and it is generally stated by‘those who. 
have cultivate it that it yields half as much again as the best local 
variety. It may Jbe asked, however, why the Red Maoritius, if it 
^ves such good results, has not entirely supplanted the Iqpal cane. 
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.There are two reasons, Gtsbly, much of the thick cane grown in the 
district is sold for ohevring; and for this jpoipose the local thick 
soft-rinded canes dre much preferred to a hard-rinded cane like 
the Bed Mauritius.* T^e cultivating Boman Catholic Christian, 
among whom cane cultivation is practically coninetl,is usually 
only a petty cpitivator, and depends on his industiy for his liveli¬ 
hood, and thus has to live‘a hand-to-mouth existence. By selling 
the looctTcane in small lots for chewing, he can manage to exist until 
the bulk of the crop is ripe for making jaggery. Secondly, the local 
thick canids, accustomed as they have been for centuries to very 
close'planting, do not tiller freely like the Bed Mauritius, thus they 
ripen more evenly, the canes being practically all of the same age. 
At the end«of the monsoon jaggery is always scarce, especially in 
those parts of the district which are only accessible by sea; for 
"during the monsoon all the ports are closed. Thus considerably 
higher prices are paid for jaggery immediately after the monsoon 
and the local soft-rinded thick canes are then in considerable 
demand for* milling. 

It seems probable therefore that though the bulk of the crop 
will in the future be Bed Mauritius there will always be a consider¬ 
able area* of the better local canes under cultivation. The fact, 
however, that the Bed Mauritius is a hard-rinded thick ca^e has 
meant, and'will mean in the future, a considerable expansion in the 
area under cane. Up till the introduction of thiarvariety, the culti- 
va^on of thick canes was practically confined to the islands in the 
river backwaters, for if grown on the main land very considerable 
damage was always done to the crops by jackals. . The Bed Mauri- 
tius'^ane being ^oof against the attack of these has nleani that 
thick canes can replace and have in many places replacedtbe Karri 
ktAbu —^the local hard-rinded red cane. This has greatly extended 
the possibilities of profitable cane'cultivation. 

Whpn Bed Mauritius canes were firsf; successfully grown a 
new difficulty arose in milling them. Up till that time, the iron 
cane mill was unknown in the district and it was ^ound that the 
local wooden mill could not properly .crush, thesq thick hard canes. 

If this epne was to stay it was essential that a better mill should be 
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introda(?ed. Although iroU mills have entirely replaced the old 
wooden mill on the East Coast, the introducllion was a real 4iihculty 
in South Canara owing io the poverty of the caUe growers. More¬ 
over there were serious misgivings injbhe minds of the people that 
the iron mill would need a much heavier draught than their cattle 
could manage. After considerable inducement one or two men 
who were professioni^ jaggeTT makers Vere induced to purchase 
iron mills, when the better extraction of juice And the mor\rapid 
work soon became evident, and all doubts as to the capacity of 
their cattle to drive the mill were removed. ^ • • 

The very fact, however, that these iron mills did more efficient 
work led up to another difficulty. It was found that the primitive 
methods in vogue of jaggery majdng could not cope with the rapid 
extraction of juice, and, if these mills were to come into general use, 
it was necessary to improve the methods of jaggery making. 
Further, improvements in jaggery making were essential if the area 
under cane was to be maintained, let alone increased. The priup- 
tive hearths had no through draught, while the pans ior boihn^ 
were very small. Thus there was not only a gre^ waste of fuel 
through incomplete combustion, but there was a great waste of 
heat. Even as far back as 1801 Buchanan wrote “tl^e^want of 
firewooji is the greatest obstacle to thih cultivation.” 

Accordingly in 1911 an officer of the Department who had a 
practical knowled^ of jaggery making was sent to this dist.rict to 
erect proper furnaces and to introduce larger pans for boiling* juice. 
These were erected in centres where the iron mill had been intro¬ 
duced, and, meaning as tfiey did a great saving i|i fuel and thus Jn 
the colt of’preparing jaggery,*they have generally come into favour 
while the old wooden mill has now practically disappeared from the 
district. 

These last two years have sf«n a steady advance in the sdgar- 
cane industry of South Danara. There has been a gene^gl improve¬ 
ment in the methods of cultivation. The canes arc plant^d’further . 
apart, attention is given to manuring, drainage,*and weediiTg, and 
much greater economy eflfected in the manufacture of jaggery.' 
The area in the district grown with Mauritius canes is year 
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reported'ta be 194 acres, or 10 per cent, of the total norAal area. 
This dqps not seem at'&st sight a very large item, but when it is 
considered that art individual holding of cane probably averages 10 
to 15 cents this means that t^e Department has got into touch with, 
and has gained the confidence of, a very large number of hardwork* 
iug smalfryojs, while the fame of these new varieties of caoe has 
spread not only throughout the district but iptothe adjoining teni- 
torie8!^f North Canara and Mysore. 

, Reading Buchanan’s* account of the cane cultivation in this 
district Wrilj^cn in 1801 and comparing it with the cultivation as 
practised in 1908 it is evident that no innovation in the methods 
of cultivation had been introduced within that period. The only 
innovatio]^ apparently had been tlje introduction of a new variety 
called locally Dassa Kabhih-t\ie Nammah of the East Coast— 
into the Mangalore Taluk. Yet within a period of 5 years the 
Department has been able, by the introduction of a new variety 
of cane, to effect many improvements not only in the cultivation 
blit also ifi the manufacture of jaggeiy. ^ 

Granted that the cane crop is of minor importance in this dis¬ 
trict, the work is'of much greater significance than is at first appa¬ 
rent, as ft has paved the way for other and more important district 
work; and the ryots now realize that the officers of the Department 
are not mlrely Government officials, but have a practical knowledge 
(ff farming, and can by their advice and guidance render them con- 
fflderable assistance in improving their local methods of agriculture. 


' Buchnnan’s Mytiire, Camra, ant. Malalar. 



NOTES ON THE CULTIVATION OF BERSBEM. 

Y 

CAPT. A. «. MARRIOTT, 

Milittiry Farms Department.. 


Under the name of Berscem are included the various kindg of 
clover grown in Egypt, which are all varirties of TrifoUtsm Alezan- 
driiim. 

The growth of this crop is veiy advantageous from an agricul¬ 
tural point of view, for tlte following reasons :— 

(«) Berscem tends to prevent the diminution of humus fh 
the soil. 

Decomposition proceeds very rapidly in India, so'that, with the 
{lid of irrigation, there is intendency to serious 1q,s.s of humus. The 
roots of herseem and a little stem are lef^ in the ground ih all cases. 
{ii) It is very successful in opening up»the «oil. 

(iii) It possesses a high niaiuirial value as lielonging to the 

. family. It has the power of fixing the 

nitrogen of the air, and converting it into pliint food. 

The roots of herseem have been fouinl to contain about 55 lb. 5 . 
of nitrggenj)er acre. If, however, the crop is allifwed to seed, thft 
roots lose most of tlus nitrogen, which goes to assist id the fowna- 
tion of the?* seed. * 

(iv) It is excellent as a food both for horses and dairy stqpk. 

In Egypt during itij period of growth it forms the only food 

for stock. 


Varieties. 


There are four* 011161 'Varieties of Berseeni, viz., Fahl, Saidi, 
Misoawi, and Ehadrawi; of these only the two latter are 

( 81 ) 
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worthy of , consideration for Military Farms, tfiz., Miscawi and 
Ehadrawi. 

The berseem'grown in Lahore is almost certainly Miscawi, 
which is by far the most iinportant variety. It is tall, Imnuiant 
in growth, and yields an astonishing amount of green food. It is 
very largely grown under perennial irrigation, requires plenjty of 
water, and will give four or five cuttings and a seed crop. 

F&iadrawi is not largely grown in Egypt. This variety resem¬ 
bles the Miscawi, also requires a lot of water, but gives more 
cuttingsf > 


CiiUivalim. 

The hvnd should be prepared more or less as for an ordinary 
rain crop, but one or two ploughings with a native plou^ are as 
a rule sufficient. 

Manures are not necessary as the growth is quite satisfactory 
without them. It will grow well on most cultivated soils. The 
plant will^ot grow on salt lands, but is extensively used on lands 
in the procesS of reclamation after Panicum Crus-Gtdli, or rice. 
When Panwum-Crm QaUi or rice has ,been successfully grown 
on land, *ifr is followed by a crop of berseem. If this grows 
well, the land is considered reclaimed, as all other crops follow. 
Unreclaizded land is generally poor in organic matter and nitrogen, 
and for this reason berseem growing is extensiRrely advocated. 

The seed should be sown about the middle of September to 
the extent of 40 lbs. per acre. The lancj, is heavily watered (about 
2 * deep), and the seed is broadcasted on the water. It sinks, to the 
bottom and, the water having disappeared, the se^ quickly 
germinates. The day before sowing, the seed should be soaked over¬ 
night, and sown about midday. 

When the seed is sown early and gets the benefit of the warm 
weath^ tke plants grow rapidly. There is danger in early sowing 
as the young plant is subject to the attacks of surface cater^allars 
and cotton worm. 

Late sowing, however, may retard the orop greatly, since cold 
weather in the early stages will almost stop the growth. About 
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two to •three waterings will Ibe required before takjjig" the fiiBt 
catting (45 to 80 days after sowing, dependent on the feather). 
The crop should be cutVhen al>oat 15 to 18 ^nehes'high. 

The crop should not be in actual need of .water when cut, as 
it is important that the soil should be just moist enough to stimulate 
the pjant to grow again when cut. This is best done by* watering 
about ten days before cutting. * A few 'days after cutting, the crop 
is watered again, an^ usually gives a second cutting in fi^m 35 
to 40 days. 

With early sown berseem as many as five or six cuttings can 
be obtained. 

The early cuttings of berseem contain a very large percentage 
of water (about 86 per cent), and^forthat reason are not suitable for 
hay-making. The later cuttings can be made into hay or “Driss.’’ 
These cuttings contain loss water and readily dry into hay. The 
process is very simple, the qrop is cut and left to dry on the ground* 
and then carried. It is usual, if seed is required, to allow, in the 
case of early grown berseem, the fifth crop to flower and«seed, and, 
in the case of late giown*berseem, the fourth crop.. 


Seed. 

V 

Th^ average sample of seed usually contain some 7 per cent, of 
impurities, mainly chicory and wild mustard. These are hath edible, 
but opinions on th«ir desirability are divided. The Agricultural 
Officer, North-West Frontier’ Province, states the present pf 
chicory is derirable as it prevents “ hoven”; the Egyptian autho¬ 
rities, however, state that it tends to cause scouring, and to kill 
out thi berSeem. It was notdd that after each catting the amqtfiat * 
of chico^ lAdecreased. 

Report on grtnpQi in In^ia. 

The seed was first sdwn in the winter of 1912-13 at J'erqzepotb 
and Lahore. 

At Ferozepbre it was sown on manured land (1J acres), and was. 
most successful, giving an outturn of 34,977^1bs. or 437 maunds 
per acre. 



84 AaRICDLTURAL^jdCRMAL OF INOTA [X, I. 

r 

At Lahore, owing to a change of staff, nothing was known of 
the seed having been ordered until about a week' before its arrival. 
The only land available was some acres of inferior land, on which 
a crop of rice hach been gr<jwn in the previous hharif. The plot 
was ploughed twice, and the seed sown. The outturn was fair, 
and in conjunction with results obtained at Ferozepore it was 
decided to qontinuc its Cultivation. . 

2en maunds of seed were obtained, and one maund was trans¬ 
ferred from Lahore to Multan and Lucknow Grass Farms. 

ThO sepd was sown between the Ist and 10th of October, and 
the first cutting was ready about the 20th November. 

The seed was obtained originally from the Deputy Director 
of Agriculture, Sind, who cannot now supply it, but seed can be 
obtained from the Sind Reclamation Company, Mirpurkhas, for 
Rs. 16 per maund. 

As the seed is not harvested in Fjgypt until June or July it 
i,-j difficult to obtain it in India before October, but this year it has 
already been obtained, and will be sow^ earlier, when even better 
results should be obtained. 


Outturn. 

TMJme .—^Thc t^al outturn from 16 acres was 537.143 lbs. 
cxclusivi; of .1 acre left for seed which yielded 150 lbs. of secd,^ving 
an outturn (green) per acre of 35,809 lbs. Tke fodder was issued 
at 3& lbs. equal to 20 lbs. of hay, so the outturn on a hay basis per 
acre was 20,462 lbs. or 255 maunds. 

The 2j aens previously sown in the year before were re-sown 
and gave six cuttings as under :~ 

let Cutting ' 

Sod Cutting ... 

3rd Cutting 

4th Cutting ‘ 

5th Cutting „ * ... '■ 

Ct^ Cutting 


11,200 Ih*. 
18,073 ., 
28.703 „ 
31,364 „ 
24,552 „ 
0,458 „ 


Total 


120,‘410 or 53,518 lbs. 

per acre 


equiyalent to 30,680 lbs. of hay or 382 maunds. 
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This conclusively proves the value of soil inoculation with 
regard to this crop. The piinc^le now to* bj followed is, where 
land has given but a poor crop of berseem, to re-sow with berseein 
the next year when, if the crop is successful tlfb land may be con¬ 
sidered as good for all crojis. The 2J- acres iii question^will now 
be py* down to grass. A small amount, viz., 4,200 Jbs. of green 
berseem, was made into hay, but only gave an outturn of 600 lbs. 
The Divisional Veterinary Officer bought this, and stated tlHj hay 
was an excellent fodder, but the loss is heavy and as in tluj aaso 
of lucerne hay it tends to becom-*. very brittle. • ** 

Multan. —Two and a half bighas (5,000 sq. ytls. oi’ l‘ft33 acres) 
were sown on the 1st of November. The land, had Iwien lieayily 
manured and the resultant outttirn was 97,345 lbs. iii4>hi:ee cut¬ 
tings. The outturn per acre was therefore 94,235 lbs. gritcn = J ,178 
maunds, which is equivalent to 674 maunds per acre of hay. 

The crops were retarded by frosts during the month of Decem¬ 
ber. 


Jtetmrhs. 

The value of berseem in reclaiming land has been fully proved. 

The eagerness witli wliich all classes of aidmals devpiir this 
fodder is phenomenal. 

The* cro]) becomes available foj- issue, before tucernc^ aud the 
ordinaiy rabi crops are ready. 

The Text-booJc of Egyptian Agriculture has been tJ;e 4uain 
soui-ce of all the information given above. 

• # 

[Importers ol‘ scikI should oiuloavour to obtain seed free Ironi dodder wliicli is a scriuii^ 
|icst of thil cropaiu Egy]>t and Ims tjoou intimrlcd thoacc into all countries which have iuq-o- , 
duced berscom (sec Jjfritff'iKraf ./««/•««/(///t(/i«,VoI. VlII, Pan Ill,^|). 308 .)—Emnsr.. j 




A Winnowing Machinb.—new Winnowing Machine has 
been recently obtained for the Central Farm, Coimbatore, and has 
been given a short trial during which it proved quite satisfactory. 
It is too 'expensive a machine for recommendation to ordinary 
farpiers, but for work on a Seed Farm or Experimental Station 
it may he recommended. The selection of sieves was made, on 



coiisideration of a series of actual samples by the makers them¬ 
selves, and should tackle all grains. / 

The-^machine is made by Thoipas Corbetl* of the Perseverance 
Ironworks, Shrewsbury. It is known as the A. 3 winnower Mth 
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ARRANGEIMIENT OF BOXES FOR SEED POTATOES. 
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20 X 20* riddles, less No. 2 and 3, fitted \rith portable bQttbm frame 
and a fluted iron'roller. This feed roller \i4s added, and the writer' 
thinks it justifies itself) because it has been found 'difficult to' get 
women to feed regularly, and no machine wUl do its work well 
otherwise. A blowing tray, 2 extra riddles 6x6 and 8 x 8, 2 e^ra 
tray% 10 x 10 and 16 x 16, and 2 screens 10 x 10 and* 16 x 16, were 
included, giving a range which should cover most grains likely. 
The total cost of this machine and extras, including |.n,cking 
and freight to Madras, was approximately Es. 250.—(E. Cecil 
Wood.) , - - 


Storage op Seed Potato^ at Landhi Governi^ent ^arm 
NEAR Karachi.—T here has been much complaint in the potato- 
growing district round Karachi of the difficulty of storing seed • 
potatoes. Potato mbths, .fungus, and shrivelling cause a con¬ 
siderable amount of damage each year. The area of potato 
cultivation is generally^under 2,500 acres per year. "In Septem¬ 
ber and October Italian seed is available in Karachi, but for hot 
weather crops seed must be stored. 

In the past, keeping in gunny bags and spraying, with crude 
oil en^ulsion have proved unsatisfactory. * ^ 

A trial was made in the present season of storing in boxes of 
a sinailaT pattern to those used in the early potato districtain Britain. 
The boxes are made of V deal wood, and cost about 3 annas. The 
godown has^ a spring wire gauze door, and the small windows are 
covered with gauze. 300 boxes were used. 

■the aVerage weight of sehd potatoes put in each box was 6f^lbs. 
The total wei^t of potatoes put in boxes was 2,000 lbs. 
They were filled on the 10th January 1914. 

Potatoes were planted front the boxes on 10th June 19ll. 

• • • 
Then the average wright in each box was ^ lbs. 

Total weight of potatoes planted was •* . •’ 1,180 „ ' 

Loss • •• •• •• •' 240 „ , 

This equals 12 per cent, on amount stored. 

The potatoes in the boxes are easily got at and iikpected. 
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Bottei^ potatoes were removed once a week. 

Tke^ boxes are 2* Iraig and 1" broad. They are 7^* high at the 
ends. The potatoes sprout in the boxes and are planted direct 
from the boxes without breaking the sprouts.~{G. Henderson.) 

A New Brag Harrow. —This harrow is principally intended 
to break thcHjlods which form one of the •principal difficulties 
in wd^king black soil, especially in the sugar-cane tract where 
such clods liindcr the further preparation of the land. 

The local implement Maitd used for breaking clods does not 
deaf with these effectively and everywhci’e in the Deccan tliere is 
a ciy for an implement to do tliis operation more successfully. 








A(k 1.—TUE rKONT I’ABTOKTHB “ OBA(f IIAKKOW.”—TUB HABBOW I'KOPKB. 

Of the foreign implements the “ Disk Harrow ’1 and the “ Nor¬ 
wegian Harrow ” are found to do the, work of clod crushing fairly 
well. They must be used immediately after ploughing to get the 
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desired fiffect. If the clods dry, the disks cannot break tliese pro¬ 
perly. The “ Norwegian Harrow ” does ifttle better. , 

The “ Disk Harrow ” costs from sixty to oite hundred rupees. 
The “ Norwegian Harrow ” costs about two hundred rupees. Doth 
these require four bullocks to draw in the soils of the Deccan.. 

Jkithe present implement an attempt has been matleto combine 
a harrow and a planl^r or a float to br%ak the clods, effectively. 

The front part or harrow proper (see Fig. 1, page 88) teaa s the 
clods and the float pulverises them. The former is made of wpod 
with iron teeth and can be repaired locally. The cosf^ oiilie wood 
may be up to fifteen rupees, but generally the cultivators do ‘not 
have to purchase wood for implements. They use babul wood from 
thar farms. The teeth may cijst about six rupees. 'I^liis instru¬ 
ment, as devised, is 51 feet long by fifteen inches wide, by five inches 
deep, and it carries thirteen teeth in two rows set alternately. The 
distance between the teetlbin the rowis nine inches, and since tliey 
are set alternately they cut tracks four and a half inches apaiit. 
The teeth iu‘e strong ; they are curved and flattened at*the point. 
They break and tear the clods with fair success. • 

The harrow is provided with two wheels which can be lowered 
or raised by means of a lever. 

The harrow has done excellent work evqn without the lifting 
arrangement shown in the illustration, but it was found too heavy 
to lift for cleaning or for relieving it from weeds, etc., when worked 
in moist soil as a “ cultivator.*’ If the lever, with which the har- 
row IS provujeil, is pulled back, the harrow is lifted and can then 
easily Jbe relieved of the weeds. 

The wliecls can be used to adjust the de[)th ajid to bear ^hc* 
weight o# the harrow. They are, moreover, very useful for remov¬ 
ing the implement from one field to another. 

The float or planker (Fig. 2,*page 90] goes beliinu tue narrow 
and crushes the lumps effectively wliich have been already^ partly 
broken. The planks are so arrangeil that they catch and strike 
the clods as it'is drawn over the soil. The planks lap over one 
another, presenting edges wliich break the clods atid do not 
mwely, push them into the soil as the MaM does. 
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Threce planks 5|'x 7' x 21" are fixed in the two ranners in a 
slanting direction, ea(di just overlapping the edjge of the plank in 
front as shown in t&e picture. !l?he lowra edges of the planks are 
protected by means of irop bands. 

. When the complete implement (Plate III) is worked the 
harrow carries the fioat behind it. The float balances the forward 
pull on the farrow and ‘enables it* to hold jn the ground without 



Fig. 2. Tbb Bias PoB-noir of ihk “Dbao HaIuiow.”—Thb float oh flankeh. 

• • 

« t • > 

jumiaDg about. Four bullocks are required to draw the imple* 
ment. 

The front portion (harrow, Fig. 1) can be used to stir the soil 
deeply as a preparatioi^ for Mon/ sowing. Four bullocks will be 
required for this in damp heavy black soils. 

’ ^e fioat (Fig. 2) when used alone makes an admirable 
leveller and is a decided improvement on the log harrow. When 
worked alone chains may be used. • Only two «bullocks are required 
since it'is used when the soil is dry.—(P. C. Pam.) 





THE DRAG HARROW. ' 
Ccmpiste in working c.rdc-r ) 
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IMPROVED PRX7IT BOXES. —^Tho packing and tianspoxtation of 
fiuit under Indian conations -v^as dealt v/ith in some derail in a 
recent issue of this Journal (Vol. VIII, Part* HI, 1913). In the 
paper in question, a detailed accouqt was, V^en of the various 
packages taken up by the trade at Quetta together with a state- 
mei:\jb*of the general lines of progress likely to yiel^ useful results 
in the immediate future. 

During the present year, further progress has been made at 
the Quetta Fruit Experiment Station in designing suitable |ruit * 
packages for the hve-seer parcels rate. In the or^aal Quetta 
peach crates, chip compartmento were used for each*'poach and 
laths w;ere employed for the top and bottom of the box. The 
separate laths were found to bo unsuitable in practice ,on Iiulian 
railways on account of the comparative ease with which thefts 
in transit could be carried out without risk of immediate detec>* 
tion on delivery of the orates. Further, the labour of nmking 
the separate chip compartments was considerable. • 

Two changes have been made in the Quetta peach crates bj 
which the above disadvantages have been entirely removed. In 
place of the separate chjp compartments, a collapsible cardboard 
fitting has been used instead. This folds fiat and is imppited ready 
for uset Two box boards, which leave a ven^latiqn space of about 
one-third of an inch down the middle of the box, are used^instead of 
the narrow laths. These cannot be removed in transit unless the 
lead seals are broken. The arrangement will be clear from Kg. 1 




Flo. 1. PSICU OSATBI WITH CABDBOAKU COMPAKTMENU. 
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which shows on the left, a crate with the cardboard fitting 
indde; on the right, a crate ready for despatch with a separate 
cardboard fitting below. 

During the past year the whole stock of these im¬ 
proved crates, nearly five hundred in number, were at once sold 
to the trade and proved entirely satisfactory under Indian 
conditions. , 

At the same time, a fruit box on the same principles 
as the above, but made entirely of cardboard, was put on 
the market at Quetta. The whole of the outside of the 
box consib'cs of a single piece of cardboard and the boxes 
can be set up very rapidly. The separate compartments are 
of cardboard on the same principles as those shown in 
Kig. 1. With these cardboard boxes, thefts in transit are quite 
impossible. One hundred and forty-four of these boxes were 
imported, and of these only a few were offered for retail sale as 
the majority were at once bought up by the fruit merchants. 
Judged by the demand in the Quetta market in 1914, cardboard 
fruit boxes are likely to become exceedingly popular in India and 
steps have been taken to import a larger number for use at Quetta 
next year. 

The crates introduced at Quetta for twenty mediuju and 
fifteen large peaches are being adapted for other fruits by the 
simple expedient of changing the inside cardboard fittings. The 
fifteen peach crate with three, and a half inch cube compartments 
will serve not only for large peaches but also for dessert apples, 
apricots, cherries and plums. A four-compartment cardboard 
fitting renders these crates suitable for grapes. The twenty-peach 
crates, with three inch cube compartments, are suitable for ordi¬ 
nary peaches, nectarines, and metlium-sized apidcs. These two 
crates, one of which will have tvv'o kinds of cardboard fittings, 
will serve for five-seer parcels of most of the fruits grown at 
(Juet*a which are suitable for long distance transport. Work is 
now in progress to ascertain the cheapest source of the materials 
required for these packages and to compare Indian with imported 
wood.—(/.. Howard.) 
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In the July (1914) number of Thf Tropical AgricuUuii'iSt there is 
a very instructive article entitled “ Impro'fcment of EicebySelec 
tion in Java,” by Dr. J. Van Breda Do Ilann, which should prove 
interesting reading to those engaged iji similai work in India. The 
article summarizes in some detail the important work which.haa 
been<;arried on at Buitenzorg during the past ten yeafs byTVloquctte 
and'Van der Stok, an^ the results achieved. The first work under¬ 
taken was to obtain as complete a knowledge as possible of the 
different species and varieties of rice cultivated in the Is(jind. * 
Samples were collected from all parts and ro\ighly clas8ified«according 
to the external characters of the ears, grain, awns, etc.,!rfter divid¬ 
ing the samples into the two broad classes of glutinous and non- 
glutinous. Tliis work is said Jso have resulted in a collection of 
6,400 samples, which were divided into 761 groups of non-glutinous 
and 141 of glutinous. The figures give some idea of the magnitude • 
of the task. These samples were then ^own in pure-line culture 
for a scries of years, and the permanence of the characters acw- 
ratcly determined. In this way it was found, as is generally the case, 
that apparently homogeneous samples were in reality composed of 
several very distinct types, and to obtain a thorough selection, one 
must begin with pure cultures. As an instance of wl\fit»has been 
done by ” pedigree ” cultures, it is stated tliiiy; from a variety called 
“ Tranf^erang ” types have been isolated wluch yield 2’6 tons 
per acre (or over 74 maunds). It would be interesting to k-now 
whether this extraordinarily* liigh yield has actually been obtained 
in field tests on a practical scale, dr whether the yield is only that 
of small ‘ ‘ pedigree ’ ’ plots estimated to the aeje, a very different 
thing. • .• • 

There is an interesting paragraph on the popularization of the 
results. It is stated ” In order that the results may be of inlmc- 
diate application to the cultivation of Tice in Java, it is proposed 
to establish seed farms in several districts of the Islapd, since fhe 
results which have been obtained up to the present by a cbmparison. 
of pure lines ^th one another only hold good for lands wffich are 
subject to the sanqp condition§ of climate, soil, and irrigation as the* 
election plots at Buitenzorg. It has on other occaHous been 
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observed'that some varieties of rice are very sensitive to changes 
' in these conditions, efipecially as regards their time of ripening, 
yield, etc.; and it has rightly be^n remarked that figures of yield 
obtained at Buiten^rVg ought not to be considered rigorously appli* 
cable everywhere. This has been fully understood by planters and 
they ha\e begun on their own lands to cultivate plants for seed 
production iif accordance with the system of isolation. The same 
method must'be employed by the (Government, if it desires to work 
in the interest of the native cultivator.” 

'“In the seed farms, the cultivation of the varieties of rice 
which exist in the immediate neighbourhood and form the ‘ popu¬ 
lation ’ must be undertaken, then the culture in * pure-line ’ 
which will lead to a selection of the better types, the seed of which 
will be subsequently distributed under certain conditions to the 
natives. 

” The selection plots at Buitenzorg will afford the necessary 
information, but the aim of the Station will always be primarily 
the elucidation of the scientific side of the question of selection 
and the importation of new varieties froib other countries.” 

Other paragraphs discuss the flowering of rice, the biology of 
the rice flower, mechanical selection and hybridization. In sum¬ 
ming up, the following statement is made:— 

“We have already seen that one must not remain content 
with selection only, but that seed farms must be instituted in order 
that the best use may be made of the results. 

‘ ‘ From efforts wliich have already been made in this direction 
and which prove that the native cultivator is well able to appreciate 
the value of better seed, it may be expected that those interested 
in the cultivation of rice will follow with the closest attention, and 
will derive very great benefits from, these seed farms. It may be 
asked whether it is not sufficient to point out the way and to pres¬ 
cribe methods by which the cultivators may arrive at an improve¬ 
ment of the rice plant, by using better seed for example, and leaving 
to ordinary practice the task of applying the facts discovered. 

‘ ‘ The answer to that is that the.application, of methods for the 
improven.ent of grain demands in the first place a knowledge of tne 
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sdentifickprindpleB on wMcli t&e method is based, and tWefofe it 
is not a task which can be undertaken by anyone. And, secondly, 
as has already been prov^ in Eutope, where the :^mers in'general 
have some knowledge of the principles of agri(;ulture, the work of 
improvement of cereals demands so*much attention and close 
control that it cannot be carried out in association with the ordinary 
work of cultivation.”—(G. P. fiBCTOB.), 


Bengal Beans a new Fodder.—The June (1914)u number 
of the BuUetin of the DepartmeM of Agriculture, iriniiad and 
Tobago, has a note by Mr. Shrewsbury, Acting Government 
Analyst, on this subject. Thp beans received for exami¬ 
nation were oval and rather flat, about 16x10x6 m.m., 

with black shining testas and a white oblong crat(!riform hilum 
about 7 mm. in length. The Acting Director of Agriculture to 
whom the sample was submitted for botanical examination js 
inclined to call them Stizolohium arterrimum, but he doubts whether 
this is not a synonym for Stizololrium utile the Mucuna uiilis of 
Wallich, which has been cultivated extensively in Mauritius and 
Tasmania as a table vegetable and as a fodder for yattle. As 
Stizoldbium niveum, a closely related plant‘to Stizohbium arter¬ 
rimum, causes vomiting and purging, and as Stizol^um arterrimum 
has not been known to be used for fodder or as human food, there 
were good grounds for suspe&ting the sample of toxic properties. 
But the search for cynogeneti^ glucosides by the method *of Hemy 
and Auld has resulted in no evidence of their prince. It is al^ 
reported tbht no evidence waS found of other poisonous glucosides^ 
saponinsy»lats, alkaloides, vegetable ptomaines or toxalbununs. 

Several feeding experiments with guinea-pigs, in which the 
animals were fed with liberal (|uantities of the whole meal,*the 
ground testas of the beans, the bean flour deprived of^the testsfls, 
and various solvent extracts of the whole meal, are reported to 
have given entifely negative results. There was no indicafion of 
any toxic effect, th^ guinea-pigp exhibiting no abnormal symptoms, 
aifli their excretions continuing perfectly normal in character. 
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' It is fitated that the whole meal from the beans has a clean 

t 

and pleasant appeararfCc. The interior of the bean, which is easily 
ground^ forms a ,vefy pale yelloW^ powder; which is mottled by the 
shining fragments,(lf the black testas. The taste and odour are 
pleasant and closely 'teseml^le that of pea-meal. 

On analii^ses the Bengal bean has been found to be somewhat 
superior in feexling value'to Ifrencli, lima, qr Java beans and that 
like these'beans its nutritive properties are principally due to the 
high Content of carbohydrates and proteins. Owing chiefly to its 
low percentage of fat, its value is, liowever, considerably less than 
that of Boy beans. 


In conclusion the writer rccoimnends caution in the use of 
these beaus as a fodder, until the'r merits have been more firmly 
established. Tentative feeding experiments should therefore first 
be tried on animals of small value.— (Editor.) 


* * 

The July (1914) number of the Jomiml of the Jmmim Agri- 
cuUural Society has a note on “preserving grain ” from which the 
following extracts arc made:— « 

I 

“ In recent years we "have always used bi-sulphidc of carbon 
for presennng grain from the attacks of weevils. It has some 
drawbacks, but is all right, when there are large quantities of grains 
to be kept and places well equipped with receptacles, such as bins, 
boxes, or even rooms which can belniade air-tight, and so that a 
quantity of bi-sulphide can be purchasM at one tinie ; also when 
.there is some one responsible who citn look after the treatnient of 
the grain. But bi-sulphide does not suit the averagp jnan who 
may only want to keep comparatively small quantities of grain, 
is not well equipped with the places to store grain, and who is not 
likely to ^ure careful handling of bi-sitlphide of carbon which 
is very 4nflammable. 

"'Before we gained knowledge of bi-sulphide of carbon we 
used naphtl^ene powder which, though not ^o suitable for pre¬ 
serving T^ge quantities, is more suitable for small lots of grain. 
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and is eai^ to handle. The m^hod of using naphthalene is just 
the opposite of that employed with bi-sulphide of carbon. The 
flatter is a liquid gas heafier thad air and whefi placed in a little 
tin on top of the grain in a close place, the gas frdq. it sinks through 
the grain, killing all animal-life, but, unless used in great strength, 
does not interfere with the food or growing qualities tjf thff grain. 
Naphthalene powder, on the othef hand, isq>laced at the bottom of 
the grain, all that requires to be done is to put a pipe through it ; 
a bamboo, with the joints punched out so that it becomes a hollow 
tube, does very well. This is put in a box or barrel be^re the 
grain is put in so that it stands up'vith the grain aroumt it. Naph¬ 
thalene powder is dropped in this tube so that it goes to the bottom 
of the grain. Two teaspoonfuls of naphthalene pow:dcr will keep the 
grain in an ordinary flour barrel safe from weevils for about three 
weeks. The powder gradually evaporates and must be renewed 
when it is all gone, but evaporation is slow, taking about three 
weeks. If the grain is lying on the floor of a room where bi¬ 
sulphide of carbon cannot be used, naphthalene docs fairly well. 
A hollow pipe and a dose of the naphthalene requires to be put 
down to every 10 feet square to be effective.”—[EuiroR.j 

* 

♦ # 

Common Salt as a Poison for Stock.—The August (1914) 
number of the AgricnjiUurcA G<meUe of New South Wales contains 
a note on this subject writte^ by. Mr. Guthrie with a 'Ciew to* 
keep stock-owners and especSaily poultry-breeders ^nd pig raisers 
on their* guard against the danger of too great an admixture eji 
common 8a]t.in the food, as several instances have recently been 
brought to the notice of the local Department, in which the 
deaths of poultry and pigs have been traced to this cause. Althou^ 
a certain amount of salt is^ necessary adjunct to the food both of 
human beings and of animals, certain kinds of animals* aje 
adversely affected by it when supplied in excesMve quantifies. 
The writer quotes Lander, “ Veterinary Toxicology,” 19J2, in 
which it is said that in the case of pigs and sheep 4^ 8 oz. 

7 . 
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has pro^achd poisoning. In larg^ quantities it has pkoved fatal 
to horses, and even to cattle. Fowls would appear to be 
particularly’ auffceptibh. SuffrAn in his expmments with fowls 
has found that grammes per kilo body-weight are fatal if 
injected in solution ilito th4 crop. The toxic effect of salt is reported 
to be appasently due to its action on the muscles, so that the animal 
becomes uhable to wallf and iinaHy, to stand. Death is caused by 
asphyxia, due to loss of power in the respiratory muscles. It is 
therefore necessary to be cautious in this matter.— [Editor.] 

« 

* # 

• The Agricultural Journal of Egypt, Vol. IV, Part I, has a short 
article bn an experiment with‘the transplantation of rice on the 
Indian system conducted at Deirut (Rosetta). The experiment 
was carried out very carefully on 2 acres of land which was divided 
into equal plots, the object being to establish a comparison between 
the Egyptian system of broad-casting rice and the system of trans¬ 
plantation which not only gives an increased yield in India, but 
also by thickening and shortening the straw renders the crop less 
likely po be laid by wind. In Egypt wlale the cost of transplanting 
was higlier as is the case in this country also, the yield on the other 
hand was only 65 maunds as against 81 maunds from the broad¬ 
casted plot. One advantage of the transplanting system found in 
Egypt was that it enabled an extra cut of berseem, valued at 
' Rs. 33*13-0 to be taken from the i^nplanted field while the scedlii^s 
were in the nursery. But compai’ed • with the extra cost (about 
,Rs. 10) of transplanting and the dower yield (a difference of 26 
nlaunds—Rs. 109-13-0), this advantage is very small and it is 
reported that it does not appear to warrant the substitution of 
the Indian for the local systeqi of planting in Egypt.— [Editor.] 


The Journal of the Board of Agriculture, Lohdon (June, 1914), 
sums ^pas follows the facts in regard to the'duration of the action 
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of maTi iitia investigated at Bofhamsted, the particulars^of tlfese 
experiments having been published by Mr. AfJ). Hall, m.a., f.r.a.s., 
, in the Journal of the BoycA Agriaufturdl Society jls regards farm¬ 
yard manure, the nitrogenous compounds intr4|uccd by the con¬ 
sumption of cakes and other concentrated feeding-stu& have to be 
disting^hed from the compounds derived from the straw and tfie 
undigS^ed residues of such coarse foods hay. The* former will 
have an immediate effect on the first crop and to a much smaller 
extent on the second crop, after which they disappear, the latter 
compounds act slowly, do not waste, and have a measureal^e value 
for many years, though for practical purposes thdr action after 
the fourth year may be neglected. Among nitrogenous fertilisers 
ammonium compounds and nitrate of soda have no perceptible 
action after the first year. Peruvian guano, rape cake, and similar 
fertilisers containing proteins, leave very little residue after the 
first year and none after the second. On the other hand nitro¬ 
genous fertilisers of the wool, hair, and bone class are slow-acting 
and non-wasting, and their effect may be expected to per^st for at 
least four years. Phosph&tic fertilisers, even whei^ soluble like* 
superphosphate, do not waste in the soil and their residues continue 
to be effective until they Have been exhausted in the crop^. 


Midland Agmoultubal and Dairy College, England.— 
The past two years have seen many changes and much jjetivity. 
in the development of agiioiiltinral education in England. 

Unebr the Development Act, the funds at the cUsposal of thp 
Board of A^culture have been considerably augmented, and for 
their distribution a comprehenave scheme has been devise4. 
Under this scheme, Frovindal Agri(;ultural Councils are set up; the 
Agricultural Colleges, already established, are to be enlarged and 
strengthened in many respects, and the Board contem|)4te the 
formation of Farm Schools in many County areasi • 

The Regulations of the Board have required, moreover, the 
formation in each County of a special Agricultural Educatio|i Com- 
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' mittee or Sub-Committee, and the appointment of an Wganizing 
officer whose biiinnesa'it shall be to organize and super-vis^ all forms 
of agricultural. education. 

In this conneisi'ion we,have been favoured with a copy of the 
Spheme of Agricultural and Horticultural Education issued by the 
County Couhcil of the parts of lindsey, Lincolnshire, from which 
we reproduce the following prospectus of tjie Midland Agriciiltural 
and Dairy College. 

. The Midland Agricultiual and Dairy College is situated at 
Eingstoj. .in the County of Nottingham, and consists of fuUy 
equippeci buildings and appliances for giving both theoretical and 
practical instruction in all branches of Agriculture and Daiiying, 
whilst Horticulture, Apiculture, .and Poultry Management are also 
dealt with, as far as they come within the scope of the ordinary 
farm. 

The College was established by the co-operation of the County 
^louncils of Derbysliire, Leicestcrsliire, Nottinghamshire, and 
. lindsey Division of lincolnshire, and is^administered by a Govern¬ 
ing Body consisting of representatives from these Counties. An 
annual grant is made by each of the Counties, and also by the Board 
of Agriculture, towards the cost of the Scheme of Education carried 
on at, and in Donnrection with, the College. 

The CoUiEaE Farms. 

Thfe College is built in the cenifte of its own farm, 176 acres in 
^extent, half of^ which is under permahent grass and half arable 
cultivation. Students are taken oti to the farm fojr instiruction, 
and are afforded every opportunity of making themselves.Acquainted 
with the system of farming followed and with the management 
of® live-stock generally. Experiments are conducted on the 
cnanuring of different f^m crops, and oil the feeding of farm Kve- 
stook.* f 

f 

Since Lady-Day, 1912, another farm of 86 ^cres, situated at 
Sutton Bonington, about half an hour’s walk from the College, has 
been acquired. This farm, which has a light gravelly soijQ is 
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admirable 'suited for experimental work, and it is pigoposed to 
utiKze it a good deal for this purpose. 

COUBSBS AT THE COLLEGE. 

• • 

Teems. 

Agricidture. 

The Session is divided into three tenns:— 

I. Term —October to December. 

11. Term —Januarv to March. 

w 

111. Term —^March to May. 

Students are thus able to be at home during the siiimiier. 


Dairying. 

The Teachers’ Diploma, Course and the Factory Managers’ 
Course is divided into two terms:— 

I. Term —Octoboj to December. 

11. Tern—January to July. 

Short Courses will be«held all the year round. 

The coiu’ses of instruction compiisa:— , 

(a) AgricuUure. —course in General Agricviltiirc ^iranged 

in tlu-ec Sessions of 10 weeks each, and carried on 
from October to May. A soeond year’s c-mirse is 
provided for thdfee desiring to take the Nationifl 
Diploma in A^iimltui-e. 

(b) Dttiryittg .—Courses iii all branches of Dairying and Dairy 
• •Farming carried on all the your round. (Women 

Students attending these eourscs may also receive 
instruction in cookea-y.) 

(c) Rural Economy, —Bural Economy courses for Elementarf 

School Teachers carried on during the summer 
holidays. 

(d) Poultry. —Six or twelve weeks’ courses in •poultry- 

keeping. 
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(a) Aqbicultubb. —One year Coarse. 

The insb^otioji in tbia cotaae is giVen in three terms each 
of ten weeks’ duj^atiou, commendug in October, January, and 
April. 


I. TEEM. j 

IL TERM. 

ni. TBRM.**^ 

t 1 

OOIOBia TO DSCEMBBiB. 

Janvart to March. 

r 

Maboh to Mat. 

1 

C 

Agrionltoro-liooturfM and 

Agricolture-Lectares and 

1 

Agrionltnre-Leaturos and 

Demd.H^tions. | 

Demonitrattons. 

DemonstrationB. 


Veterinary Sclenco. 
Agrionltoral CShemiRtry. 
Laboratory Work. 
Book-Keepii^. 

Henraration. 


Aariaaltiiral Engiiuoriug and 
^Worlnhops. 


Veterinary Scieuoo. 
Agrioultnral Chemutiy. 
Laboratory Work. 
Book-Keepiii^ * 
A^onltural Enginoering 
Workehopa. 

T\_j_:_ 


Entomology. 
Elementary Botany. 
Farm CaloulationB, 


Agrionltnral Economics. 


; V'otorinary Seienoo. 

: Agrionltnral Chemistry. 

; Laboratory Work. 

; Uook-Keepinm 

and j Agrieultnral Engineering and 
Workshops. 

Botany, Bacteriology. 

Land Surveying, etc. 

Dairying. 

Industnos allied to Agrionl* 
tnie. 


The work which is taught in its most practical bearing, com¬ 
prises Agriculture (both lectures and ‘ instruction on the farm). 
Veterinary Science^* Book-keeping, Agricultural Chemistry, Wood 
and Iron Work, repairs to Farm Implements and the testing 
of Manures, Food-stuffs, Seeds, etc. 

This course qualifies for the Cdilege Certificate in Agriculture. 

Arrangements have been ma||!e with the Yorirshire Coundl 
‘for Agricultural Education, whereby students requiring a longer 
cduTse of instruction than is provided at the Midkmd* Agricultural 
and Dairy College may go through the three years’ course at the 
University of Leeds. 


(6) Dairying. 

* The object pf the College is to provide a thoroughly practical 
course of instruction in dairying, combined with such sdentific 
instruction as is found necessary to explain the prindples on which 
the prf^ce depends. The production of milk, and the causes 
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iiinueuuiii{$ ttuch productioii; miDdng, treatment of milk fAr transit, 
methods of creaming, separating,^ butter m^ng, cheese itjaking, 
*with the best methods of packing and markcti]^, tire the subjects 
taught. The instructiou in practical an(^ theoremsal cheese making 
may include any or all of the following varieties of cheeses: the 
vaiio^kinds of English cheese (Cheddar, Stilton, Derby, Leicester, 
Trent-side, Cheshire, Wensleydale, etc.), arid of the foreign varieties 
(Gorgonzola, Brie, Camembert, Gruyfere, Edam, Port du Salut, 
Pont r Eveque, etc.). Accurate records of all work done are kept 
by the students. Students are expected to spend the groq^ier part 
of the day in the actual practical work. ^ 

The instruction in daiiying is divided into three classes:— 

(1) Short Courses. 

(2) Teachers’ Diploma Course. 

(3) Factory Managers’ Course. 


(1) Short Course. 

The course for this class extends over a period of six weeks, 
(except the two courses before Christmas, which are 6f five weeks’ 
duration), and includes iy^truction in the following branches:— 
The composition, properties, production and manipulation of 
milk, cream, butter, soft and hard choose (not more than two kinds 
of the latter should be attempted in the six weelcs’ courffo), milk 
record keeping, milk testing, separating, cream ripening, influence 
of fei'mcnts and bacteria on liUk, butter, and cheese; majang up 
and packing of butter; tjio general management and common 
ailment^ of^dairy stock. 

The greater part of the time is spent in practical work in ,tfeo 
dairy aniTin class work in dairying, the remainder of the time 
being taken up with laboratory work in milk testing and lectures 
on Veterinary Surgery, phemistry of mil^ and its products. In 
the Six Weeks’ Course one week’s practical instruction .is in 
.cooking. 

A Certificate is granted if the work has been satisfactorily 
performed and the examination passed. 

Practical Dairying each morning throughout the coc^^. 
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(2) Teachers’ DvfAoma Course. 

Stiidents entering this course must attend for a period of not 
less than nine moi^hs, commencing in October, if they wish to 
obtain the Teachdra’,Diploma granted by the College. 


(3) Factory Managers’ Course. 

Is intended for thoiae requiring a conpaercial knowledge of 
Dairying or Factory managem^t, such as Dairying in a large 
wfliy of business, Factory managers, and intending colonists. 


PomiTEY-KEEPING. 

One special course of instruction in Poultry-keeping is held 
in'' each year, for those desiring to gain a thorough knowledge of 
all branches of the subject, and to prepare themselves for the 
examination for the College Certificate in Poultry-keepuig. 

The course is of twelve consecutive weeks’ duration, and com- 
.mences at the same time as the third Agricultural term (April). 

Fees foe Insteection. 

Dairy Courses .—^For students residing in Lindsey. 

10/-per week up to 12 Weeks. 

9/- per week for each week over 12 up to 18 weeks. 

^ 7/6- per week for each week over 18 weeks*. 

PoiiUry Course .—Same as for Dairy courses. 

Agricultural Courses .—£6 per., term of 10 weeks. 

Board and Lodging as foll<t'ra:— 

Men, 16/- per week ; Woihen, 12/- per week. 

Washing‘not included. 

Free scholarships and studentships fo}:,jg,ll courses 
are awarded. 
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The Controlling Influence of Carbon Dioxide In the Maturation, Dor- ^ 
mancy, and Germination of Seeds.— Parts I & II. Fbankun 
Kidd. Proc. Roy. Soc., B. Vol. 87, 1914. 

The delayed germiiiation of seeds is a well-known phenomenon 
and cases abound in the literature on agricultural subjects. .The 
causes of this latent condition* have, however, rcmaiifed obscure 
until the paper under review appeared during the present year. 
The author has shown that the presence of carbon dioxide in the 
embryo itself is the main'eause of delayed gcrinination in resting 
seeds and he sums up his final conclusions as follows;— 

“ (1) The resting stage of the moist seed is primarily a phase 
of narcosis induced by the action of carbon dioxide. 

(2) Both the arrested development in the case of the moist 
nmtuiing seed on the plant, and the widely pccurring jlhenomenon 
of delitycd germination in the case of the mdist resting seed, which 
does not germinate although in apparently suitable con^ditions of 
temperature, moisture, and oxygen supply, are related to an inhi¬ 
bitory partial pressure of cai^m dioxide in the tissues of the embi^o. 

(3) Gewuination whan takes place is related to a lowering 
of th# value of this inhibitory partial pressure * 0 ! carbon dioxide 
in the tissues. 

(4) Tie inhibitory value of a given carbon dioxide pre^ure 
diminishes with a rise of temperature. 

(6) The inhibitor}! value of a giveft carbon dioxide pressyxe 
diminishes with a rise of oxygen pressure.” 

During the progress of this investigation, two interesting* 
points of agricoltural interest were dealt with. In the case of seeds, 
ci white mustard,* planted in*soil at various depths 01 ^^ decaying 
grass, it was found that germination was entirely inhibited due to 
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the high percentage of carbon dioxide in the soil gases. The 
author suggests that these results, show th,at caution is necessary 
in placing seed in' tlw ground into which green crops have been 
ploughed or which •■diqs beop reoently heavily manured. Two 
instances of poor germination after green-mannnng occurred at 
Pusa in 1913, ^when seed was sown soon after a green crop of canai 
(Croialaria jw?cea, L.) was''ploughed in. In one case, a portion of 
a tobacco nursery was green-manured on July 16th, the tobacco 
seed, being sown on August 19th, thirty-five days afterwards. The 
germinatien was exceedingly poor in comparison with normally 
treated ar6as and this portion of the nursery practically failed. 
In the second case, Java indigo was sown thirty-three days after 
sanai was ploughed in, with the rerult that the crop was very thin 
in comparison with the control plot. 

The second point of direct agricultural interest, referred to in 
this paper, relates to the seeds of Para rubber which, as is well 
known, rapidly lose their germinating power. In planting this 
seed imder ^estate conditions, it is always desirable to put the seed 
in the ground within a fortnight. On this account, some practicable 
method of extending the life of these seeds is most desirable. The 
author found that sealing up the seeds with air in flasks gave far 
better results than th/i commercial method now in use of packing 
these seedc in a mixture of charcoal and ashes. He suggests that 
sealing up the seeds with the proper proportion of air in large carboys 
nu^t be tried in practice as by this n^eans the partial pressure of 
carbon dioxide, which was found td|_inhibit deterioration in the 
e;^criments, could be employed as a preservative agent. 

. NFrom the point of view of Indian agriculture, Mr. fodd's 
investigations suggest a line of work in connection with green- 
manuring which is almost boimd to yield useful results. Experi¬ 
ments on this subject at Pusa* show conclusively that green-manur¬ 
ing for cold, season crops only gives positive results on light, well- 
drained'soils when the interval between ploughing in the green 
manure and planting the next crop is about eight weeks. On 
heavy lands or on lands which are, waterlogged from any cause. 


4 
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green>ii&nuring leads to a smaller crop than that on ccEitrol plots. 
Shortening the time between ploughing in^he green manure and 
planting the next crop gives reduced yields*similar to those on 
heavy or waterlogged land. That t];iese resiilts are, in all pro¬ 
bability, connected with the supply of oxygen in the soil is sugge§ted 
by the ejects obtained last year at Fusa in subsoili^ af£cr green- 
manuring. Three pipts were green-manured with mmi on July 
16th, August 8th, and August 28th, respectively. On September 
24th, a strip down the middle of these plots was subsoiled Jo a * 
depth of about twelve inches, two days before the tojjacco was 
transplanted. The arrangement of the plots is shown^in the fol¬ 
lowing diagram;— 


(rreen-ManuHng Expermwnts at Pma in 1913. 


PLOT 1. 

PLOT 2. 

• 

PLOT 3 




GREEN -MANURED 

JULY. 15^ 

GREEN-MANURED 

AUG 8^ 

GREEN-MANURED 

AUG 28’!' 

_k-J!_ 


The results of the experiment were very striking- The tobacco 
in plot 1 grew very rapidly from the beginning and gaffe the best 
results. Plot 2 was not so good while plot 3 was poor. In plots 2 
and 3 particularly, subsoilit^ gave a considerable crop increase and 
the appearance of the ,tol|icco on this strip suggested a liberal 
dresfflng of nitrogenous manure. The subsoiling Would have released 
a portion of the carbon dioxide in the soil which had accumulate ^s 
a result dhihe green-manuring and would also have directly increased 
the supply of oxygen. Possibly the extra air supply not on^ in¬ 
fluenced the final stag^ in the mtrificati|pn of the decaying organic 
matter but also increased the supply of air for the roots of thQ tobacco 
crop. The changes in the soil gases following grqpu-manurin^^der • 
Indian conditions obviously require to be investigated and the re¬ 
sults are almost certain to prove of interest. Besides the time 
factor, it is exceedingly probable that thorough cultivtfion after - 
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the ^een Wop has for the most part disappeared will be necessary 
if optimum result^ are io be obtained. The large amount of carbon 
dioidde resulting' from the decay of the ^een crop will probably 
have to be got rid of <^nd as much oxygen as possible introduced into 
the soil before the next crop is sown, field experiments on this 
point arh now* in progress in the Botanical area at Fusa.—(4* H.) 


Present state of the Dairying Industry in Bombay. —^By J. B. 
EinaHT, ^M.sc., Professor of Agriculture, and E. W. Hosn, 
Manager, Government Civil Dairy. Bulletin No. 66 of the Depart¬ 
ment of Agriculture, Bombay. Price 3 annas or 3 pence. 

This bulletin deals concisely with the dairy industry in Bombay 
as it stands at present and gives an idea of what may be done to 
make much needed improvements in every direction. 

The milch cows of the Presidency together with the four types 
of buffalo chiefly used are reviewed and criticized, and “ grading ” 
ii^ advocated as the best method of improvement; selection from 
local stock being regarded as best left to local breeders, on account 
of the length of time required to produce any improvement. The 
authors favour the introduction of bulls of considerable value and 
deprecate the present method of importing moderate bulls# They 
however pass too lightly over the risk of disease, taking into con¬ 
sideration the difference between a price of Rs. 6,000 and one of 
Bs. 600, when one loses an imported Ball at the end of 3 months in 
the country, and, as there can be litq.e doubt but that most of the 
English ‘ Dairy V breeds am considerably more liable to disease 
thak the dual purpose animal, it would seem that this question 
waits on the Veterinary Department for a satisfactory^solution. 
The questions of feeding and housing are dealt with, both of which 
problems are at present governed by the fact that an enormous 
nhmber of rows are required to produce as much milk in India as 
a vartly imaller number would give in England and by the number 
of “ wasters ” who fail to “ pull their weight ” in the herd, but 
must be kept on because the supply of good cows is getting 
smaller aWy year. It is only to be expected that ** Suburbs 
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Dairy tanning” with its attendant evils, which has i*ade, and is 
making, such appalling drains on the best milch cattle of England, 
is in full swing in Bomtay, and*it would seem out Here that if it is 
allowed to go on it will effectually^ countei*ct any attempts to 
improve the milch cattle or to lower the price of milk, as it. has 
be^ at an infinitely earlier stage than it did in Ejglan^. 

The bulletin aftpr dealing with separating statipns and cream¬ 
eries and other works of national importance ends up with an 
erchortation for cleanliness all along the line, which might .with' 
advantage have come first on the principle that it is usel«jss waiing 
your hands after you have milke l the cow. 

In conclusion one is left with the impression that the milk 
problem is about to be solved in several ways, but in \^hich way it 
will be, depends on (1) whether the Veterinary Department stamps 
out disease; (2) whether the breeder selects up the local stock; (3) 
whether the agriculturisti settles the fodder problem. The first 
of these three to complete his task will solvethe milk question alona 
his own lines of work.—(W. S.) 
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THE BREEDING OP IMPROVED COTTONS IN TftE 
UNITED PROVINCES. 

HT 

H. MARTIN LEAh’E, M.A., 

Economic BotnnUt to Governnunt, United Pro^nnees. 


In two pre^^o^ls publications’ the writer Jias. in collaboration 
with Dr. Pair, attenipicd to indicate the lines along which the 
itnprovenicnt of the incligouous cottons of the l-nited J’rovinces 
has been, and is being, developed. In these emphasis was laid 
on the results which wore %t the time bearing practical fniit, and the 
more detailed work Avhich the writer has been canying out for 
a series of years was only^ dealt unth in the briefest outline. In 
the succeeding pages an attempt will be made to show, iif greater 
det.ail, both the nature of this latter work and Vie manner in which 
the etionomic aun, that of evolving a plant capable of extended 
culture in the United Provinces and nhicb will yield a higher money 
return to the cultivator than .that at present cultivated, is beiiig 
kept in view. 

“ jjailure is less frequently attributable to eitJier insufliciencA* 
of means or impatience of labour than to a confuscjd understanjling* 
of the thin^ actually to be done."* This statement is applicable to 
lines of study other than art, of which it Avas originally AA'rittmi, 
and nowhere is its truth more validJthan in attempts, like the present, 
to attain practical results through the medium of theoretical consf- 
derations. We must “ know what we have to do and do it ’ —in other 


< AgrienUunlJoumal of India, An^(1911), p. 1; and VIII (1913), p,^T« 
* Rngldn.-X “ Thn Sown Lamps of Architecture.” 

( 111 ) 
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won^s, U’o, miifit. in tlio pi’osont t'as^ visimliso tlio ideal jilant, and, 
f roni the material to liasid. in tlie sliape of the various forms at present 
e-nltiv^afed, set put to produce "it. ThuS only will success, if it 
be possible at all,^be attained. The first consideration, then, is 
to pictuiv, in as {p’eat. det.iil as possible, the “ ideal plant ’’—that 
type of pliant, which is most suitable for cultivation in these pro¬ 
vinces. WllHt that typf is, is so intimati'ly bound up with the 
(‘conomic anfl climatic, conditions luider which cotton cultivation 
is conducted that the writer may be pardoned for rc-itcrating 
what has abvady been outlined in the two papers referred to. 

In the fu-st place, the plant must be early maturing since the 
marked cold weather, jirevalent in the cotton growniig tracts in these 
])rfrvinces, is sulficiently intense not only to check growth but to 
cut back Ihe plant. Thus a definite ultimate time limit is set to 
the ))eriod of groudh. An equally sharp initial time limit for fruii: 
])i-oduction is s(‘t by the rainy season, Jiefore the end of which no 
cotton of commercial value is jnoduced. The season of cotton 
])ro<lu<d.ioij is, therefore, sharjdy demarcated, and an early maturing 
f)lant alone saljjsfies thesi* conditions. 8uch are the limits impos(‘d 
by climatic conditions. 

We ,;nay now consider the econonfic coiuUtions. These are 
more complex and will reipiire more detailed consideration. 'I’lie 
ultimate ^factor controlling the cotton production is the money 
retunv from a unit area of land under the crop. The cultivator is 
free to choose wliat croji he will grow, and will devote the balance 
of his land, after he has provided for the needs of himself, his family 
%nd his cattle, to^tliat crop which appals to him as most remunera¬ 
tive, subject to such limitations as afe involved in the fiiainfenancc 
of the customary systems of rotation, which involve a distribution 
of .land between rohi and kliarif crops. Such consideratums are, 
hoAifever, of small interest here, ffhe cultivator has aheady struck 
his balance and the rcsult'ant of such cconoihic forces is to be found 
in the hrea under cotton in each particular tract. The problem 
is to increase the'value of a unit area of c-otton af oompared with 
the value of such an unit mider tlic typo, or types, now under 
cultivation. 
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Such iiicroasp may arise from two sonvees, eitl>er- ovittmii 
may he eiihaiieefl ^aii improvement dne toiqiiantite -or the value 
of tlie produce may he inci-easeTl tliivaigh an improvement due to 
quality. Still further benefit will he deiived from, a- siniultaneons 
enhaiicemciit of both factors. We are here eoneenied with two 
distiii^rt aspects. The fimt of these is purely agricultural, the second 
involves a laiowledge, of the markets their iiewls. These two 
aspects may, therefore, be consideivd iudcspendently, and it is pro¬ 
posed to discuss them here only so far as is sufficient to ijelicati* 
those plant cliaracters which reepnre. special attention from tlu* 
practical aspect. 

The o^onsideration of quantity or outturn is, in s(»me measure, 
complicated by the fact that tl\j' cnltivatoi- rc'aps, and dispos«'i? of, 
his produce as /w/wr-s or seed (.'otton. The purchaser fixes the jwice 
v<‘ry lai-gely by the amount of m/, or lint, wliieh that /rcqjcw will 
yield. The price realized l?y the cultivator is, tlieretore. controlled 
by— 

(1) The actual yieM of Inpns, and 

(2) The percentage, of rui. in the Zvlpa.<^—the ginning jx^r- 

centage. 

Under the limits inqioseJI. by the climatic conditions/'apfw yield is 
v'ery largely controlled by the habit of the plai»t. The gimi’ng 
per cent. is. on the other hand, a. character of tla^ ])l{vnt, jinalTeeted 
or scarcely affect.ed, by climatic conditions. 

Yield niay also be affected by the size of the fruit oi' boll. The 
number of \|olls, which will later be shown to de]M‘nd vei v largely 
on the habit, being constant , clearly follows that the larger the boM, 
the greater will be the yield. Our consideration of tlu^ agricuhaimj 
aspect, thttteforo, indicates three points which must be borne in* mind 
in the evolution of the. ideal plant. These are— 

(а) Habit. 

(б) Ginning percentage. 

(c) Size of boll. 

The question ^ quality is still more complex—a cxnnplexity due 
partly to the fact that the markets are highly organized and fluc¬ 
tuating. Moreover, they are, to a large extent, indcp(^dent and 
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do nt»t always move sympathetically. Broadly speaking, they may 
be divided into two—tfie one, centralized in Lancashire, using long 
staple cottons,' tlje other, includiiSg the fimtinent and the East, 
chiefly requiring eo|tons of short staple. The chief source of Jong 
staple cotton is Egypt*and America and of the short staple India 
and the *Easti generally. The source of supply being thus Y'’’idely 
separated, it is not surprising that we find a year of shortage, Wl 
consequently high price, in the one is sometimes a year of full supply 
and low prices in the other. Ckmsequently conditions can easily bo 
imagined when the inferior, may be a more remunerative crop than 
the superior; quality. Such eases .arc, however, exceptional. The 
cultivator has to look to the main chance and in the average the 
bettcer the quality, the greater will, be the value. 

When, however, we come to consider the meaning of 
the term quality we are faced with ecnsiderablc difficulty. 
The trade is higlily technical with a. terminology of its own. 
T|ie tenns .are ill defined and for their thorougli under¬ 
standing .a Jong apprenticeship would be required. Nevertheless 
certain featureK are outstanding and these may be shortly 
detailed. 

Broadly speaking, the degrees in quahtyare determined by th(‘ 
fineness of the thraad fliat dim be spun, though here again we have 
to distinguish between two types of thread—the warp and the weft. 
For the production of a fine thread certain essentials are necessary. 

Tn the first place, we may cite length, for, the longer the individual 
fibre, the less will be the chance of several ends occuning at a parti¬ 
cular spot in the tlyead and of the fon^ation of a point of wciUmeas 
where breakage of the thread is likely to occur. Ticngth of fibre will 
help to an even distribution of strain. For a thread to break, how¬ 
ever; it is not necessary that the individual fibres should rupture. 
Rupthre of a thread probably is rarely initiated iu this way. Most 
frequently it, results from t"he drawing apart of interlocking fibres. 

In otfipr Irtirds, the strength of a thread at any point is not given by 
the sumbf thebrealang strains of the individual fibreg’of which it is 
composed alj that point; it is considerably less than this figure. Two 
.points emerge from this consideration. The first of these is the nature 
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of the force which binds the fibres together. The process'of spinning 
consists firstly of rendering the fibres parallel and then twisting them , 
to form a thread. The Tetentioipof that twist, however, is due large¬ 
ly to the natural twist of each individual fibre, which causes these 
to interlock—sueh natural twist w, therefore, a inattcr of the utmost 
importance. Secondly, it is clear that the larger tlm number of the 
interfocking fibres, the gieater will be the^forec requirid to pull them 
apart, or, given the diameter of the thread, its strength at any point 
will, within limits, increase with the number of fibres of which it is, 
composed at that point. Fineness of fibre is, therefore, a pohit of 
much uuportaucc. 

The three main qualities, which, from the consumer s aspect, 
have to be taken into accoimt ar<i— 

(d) Length of fibre, 

(c) Twist of fibre, 

(/) Fineness of fibre. 

Further points, from the spinner s point of view, are of importance, 
though this importance is secondary from the aspect of the plant 
breeder. Here only thfee may be mentioned— 

(</) Colour, 

(A) Uniformity, 

(i) Ncp. 

Our ideal plant may, therefore, be dcliuetras one which iJosscsses, 
as its more important characters, an early uuitiuing habit; a profu¬ 
sion of large bolls; a high ginning percent; a long, fine, uniform 
fibre possessing a good natiiral twist; a good colour and freedom 
from nep. *The productibn of such a plant, or plants, is the u^ti- 
inat^aim<Df the work wliioh'has now been in progress for some years 
and an attempt will here be made to show, not only the dt«grec of 
success which has been obtained iii approaching this ideal, but also 
the evidence there is that such,a plant is obtainable--for it i« con-, 
ceivable that some iHair of these desitable characters might, be 
mutually exclusive. What is meant by two characters being . 
mutually exclusive can best be illustrated by* a reference to the 
generally accepted idea that length of staple in some way is associate4 
with the growing period of the plant. This idea ‘has found 
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tentative tfxpres.sioii in a recent publication^ where the fallowing 
remark occurs: “ Length Qi staple appeara to be comicctcd in some 
way with lengtli of growing season*—at any rate no long-stapled 
iiotton lias yet come into general cultivation in any district where 
the normal developihent of the plant is interfered with by cold at 
one-end yf the season and excessive heat and drought at the other. 
Jt is probable/however, that tliis is a coincidence, and that it laav 
eventually be* possible to combine earliness and length of staple 
with a fine yielding jiower in one plant." In this connection we have 
first 'to consider what is meant by the terms “ long and " sliort 
staple. At o,ue extreme of the cottons of commerce lies the Sea 
Island Cotton with a staple of over 2 in.; at the othei' lie the inferioj' 
llengals, with a staple of abmit 1 inch. Between these extremes 
lie a numbei' of forms, giving an almost complete gradation, and tin* 
delimitation of shoit and loug-stajdciti forms becomes largely a 
matter of jWM'sonal choice for which no hard-and-fast definition exists. 
Practically, how'cver, such a <leliniitation can be givem. Ilefcj'ence 
has already been made to the Lancashire ma rkets as long staple and 
to.the Continental anti Eastern markets as short. Broadly speaking, 
this distinction hokls and the tpiestion, theniore, resolves itself into 
one of the jjossibility of producing an early maturing phint havijig a 
staj)lc at least eipial tu middling Americans, Avhich w'e may accept 
as the standard of the Lancashire market. The answoj' to tJiis, 
and similar (pic,stions as to linloige betw'een diJhu'cnt charactei’s 
W'ill be given later, after fuller infoi'nmtion concerning the charactei's 
concerned has been acquired. 

(ft) Ilabil.—Am has been stated jibqye,'tht! idcail plant must be 
eany^ juaturing or the yield will be low'. The. dependence of the 
length (»f the vegetative period oji the type of branching luis, on 
so manypivvious occasions, been indicated that this j[X)int iieed 
not b“ laboured here. Bj’ielly, the. .niaiji stem of the cotton plant 
produces two tyj>esof branches --the vegetative and the reproduc¬ 
tive. The initial branches, those lu^arest the ground, are alinost in¬ 
variably yegetative while, higher upthe stem, this type of branching 


I Itcpurt un lliii J'rvffrcui nj Aijrictmurc in Jmtin, 
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inay givc;placeto reproductive •brauclies. Cfcarly, the sjo'oiier,such 
replaceuieut takes pkee, the earUer will tlie plant begin to bear 
flowers. The tyjK! of branching m a point of primary importance in 
the consideration of habit. Unfoitunately, for simplicity’s sake, 
it is not the only point. Certain types ftf plant occur in which only a 
small number of vegetative bl anches arise at the base j aboye these, 
brajiciles of the reproductive tyjie are produced but t-hese remain 
small, and, if buds are produced on them, these buds do not develoj) 
into mature fruits. The vigour of the plant is absorbwl by the main 
stem and the few vegetative Ijrauches which become long ?ind 
woody. Such a type cannot producer a commercial tyop, and W(' 
have to take into consideration a second point, namely, the direc¬ 
tion in which the vigour of the plant is diverted. The ideal hjibit 
for a plant is one in which the'lower branches are veg(?t.ative and 
of moderate groAvdiJi while the uppin are reproductive ami vigorous. 

(A) Ginning iterceni. -Tim ginning percent of the cottons umler 
general cidtivatiou varies from 30 33 and this figure may lie a(5ce])ted 
as the standard in considering the ipiestion of improvement. Duriirg 
the past ftvw years Ur. Varr has isolated a typo, of irotton, whose 
cultivation has spread rapidly in tln^ western distiicts of tln‘se 
provinces, of whichtlie gi ifliiug iicrcent is -Ki 4 1, and for the kajHis of 
this the cultivator receives a relatively enhairced price, a fact which 
has to be taken into consideration in decidiiijf whether a new form 
is a sullicient improvement to justify introduction fo the }>ublic. 
The direct relation existing between the ginning percent and the price 
realized by the cultivator for his /ra/ww lends ailditional iiupoit4o 
this figure, a'nd the (piestitm of ginning percent has received on t,lys 
accoutit iiKieh detailed attcnliou. Tin*, [iroblcm is no simple pne, 
but sullicient has been learnt to render it jirohablp tJiat the preduc- 
tion of a plant showing a high figure for the ginning percent wil] no 
longer be the purely specuhitivi; matter it has hitheito Inreim It 
is not posssible to go ’Into details here;*those that desire fuljer 
informatiou on tliis subject may refer to the present wliti*i»'s jiaper 
dealing with this poiuth Briefly, it has been shown that the ginning ' 


1 Jonrml of Umdics, IV (11114), p. 41. 
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percent ddpeuds uiaiuly on the numbei' of fibres arising frovi a single 
seed and, to a lesser degree, on the size of the seed and weight of 
the individual fibres. With this knowledge it is hoped to produce, 
by suitable combinations, idauts udth a giiming percent much above 
the present standard.- 

' (c) .Size oj boll .—^The size of the boll is very variable as the follow¬ 
ing figures for the weight of haim from individual bolls indicate. 
At one extreme lie the types with small bolls with a /topos weiglit 
of 2 g. or less; Broach, mmm cottons and others. At the other 
extreme lies G. cernmiinr—the Garo Hill cotton—with a kaqwn 
weight as much as 5 g. Between these extremes lie the common 
cottons of cultivation with a ka'pa.s weight of 2*5 g. to 3 g. Clearly 
hciT- there is a range sufficient to make a largo difference to 
the crop yield, supposing the iiuuiber of bolls to jcnuiin constant. 
The size of the boll is, in a large measme, determined by the number 
of seeds, the smaller bolls having 7 to 8 iier (jcU—^ 21-24 in all, the 
medium 8-10, and the largest, those of 6'. cernintin, 13 to 13. It 
niust not, however, be thought possible to ilouble the size of the boll 
without influencing in some measure tlu'ir numbcj-. The physio¬ 
logical processes of the plant set a definite limit to the production 
of the food material necessary to nourish'‘tJie developing embj-yos, 
a fact which receives,practical ilemonstration in the length of the 
fruiting season. With the production of the maximum number of 
bolls the plant is tsapabhi of developing, flowering ceases; conse- 
4 uently the large bolled-forins have a comparatively short season. 
Nevertheless, it apircais probable that reduction in number is not 
strictly proportional to the increase iw size of the fruits, and tJiat 
considerable advantage will arise from Wreasing the siwj'of bblluot 
only through the direot incr-ease in yield but in the niunber oi piclungs 
and in the ease of picking a few hu-ge, as compared with many small, 
aggregates. 

, (d) Length of fibre .—The determination‘of this character is a 
matter cf considerable difficulty. The cotton buyer has evolved a 
practical methoil wliich is most efficient in answering his purpose, 
ft is not, however, suited to the plant breeder who has to take into 
account thj differences Ixtween pkn^^ and plant. The cotton ploiit 
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produces*fibres throughout a considerable period, 2-3 luonthst aud 
under most diverse conditions. Ah the season proceeds, the moist, 
and hot, conditions change to dry, and cold. It *i« *not surprising, 
therefore, that considerable difltcrcnccs in length of fibre are fouiul 
in samples gathered from a single })lant at (lifteieni seasons. It is 
further demonstrable that the fibre length varies iiot (Jily frojn si'ed 
to s€ed in the boll but even from different parts of the same seed.' 
For the purposes of plant breeding measurements must b<’ compara¬ 
tive and the samples, therefore, must be + a ken so as to oliminatr 
such variations as far as possible. 

Such guardiKi determinations ohow the Icjigt'Jiof fil*r<* of Indian 
cottons varies from 12 JiiiU. to 30 mm. or «)vcr.* 

Of the foi'iner length an^soipcof the poorest forjiis^of llciigal 
cottons. The latter length is approached unlv iji such cottons as 
liruach, nantm and Ihuu. Much of the Am<*riian type of cf.t.t<»n 
has a staple ranging from 2.3 nim. -30 mm., so that aniong the Imliai’ 
cottons we have, the range of fibn- Icngt.h necessary to prod.jicc r 
long staple cotton. 

(c) Tioid of jihrr. During the ripening piocess,•after 1 he fruit 
has opened, the iiidividual libres lose their moisture, take on a move 
or i(‘.ss llattcncd foj'in and*become iiregulariy twisted on tfieii- axis 
in a spiral manner. It is this twist which catjses tin* lihrt* to giij» 
in the thread. ^Vs far as the. writer has been able to ob.ser.vc. none 
(if the c-ottons with wliicli we are concern(*d sulTcr from liick of 
twist—probably the danger lies ratln.M.- in the presence of iin 
excess. 

if) FitU’Jiesis of fibre. —S! la^gc range of variatiouin this chajaete? 
is fouiRl in the Indian cottons, and here, again, tin* chief difiii^u'lty* 
has been nu#t in obtaining a pi'aetical method ioj* measuring ” fine¬ 
ness.” The common methods of direct nnnisurement of breaffth 

• 

are unsatisfactory for the fibre is jiot, in the first place, toimd, and 
inthe second place, .sufficient determinations to obtain a ti;ue average 


1 Vvea Henri. DcUrminutiou rfc In vaknr comiitcrckih: dcs fibres dti cotton. 

* A nim. stftndard hero is purposely adopted in preference to an inch standard. The mcasuic 
inenta are comparative only, aud it docs uoflicccssarily follow that :2.) mm. (1 ia.%fibro length 
woiiTd give a sample which commercial dclcrminatioii would denote .ts oi I in. staple. 
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would, be beyond practical possibiTity. The hgmvs adopted hero 
indicate the area of ci^Jss section of 1,000 fibres. The range of fine¬ 
ness thus detfiiwicd lias been f^uiid to vary from 0*5 sq. min. 
in the case oi coai^c Beugals,to0*13sti. nun. in the ease of hani 

cotton. The latter figure is the same as that found for Upland 
Aiuei'icau cotton while a sample of Egyptian cotton alone, of those 
tested, pixivetl to be finer, with a figure of 0’12 sep mm. Thus we 
have, among the Indian cottons, races which cipuil the fineness of 
the Upland American. 

(//) Colour .—^Therc is no better way, in dealing with this sonu;- 
what elusii^e character than to quote tlic words of Mr. McConnell.' 

‘‘ But for the most part colom’ is cliiefly important as an index to 
quhhty. The buyer of cotton yarns is suspicious of the quality if 
the colour is changed, but when once he is satisfied that the quality 
is right, a new shade, whether lighter or darker, generally becomes 
as accc].}tablc us the old.'’ 

Ji’rom this it would ajipcar that, though price is uudoubctdly 
paid for etdour,* it is ratlier as an indicator of quality than for its 
intrinsic merit Being a character that is with tlilliculty deter¬ 
minable excejit ill bulk samples, it is not possible to bleed for eoloui;* 
rracticaily, however, little lUlIiculty ha*?! been incurred in main- 
tainmg a good colour. 

(A) Duifo^'miltj or the evenness of stajile length. Ijuck of uni¬ 
formity, as it is undenstood commercially, is most commonly ilue 
to race mixtme in the field. fclueJi lack of imiformity is at once 
removed by the cultivation of pure races. Such evidimce as we have 
Seems to iiulicatethat the imiformity of a puix‘ race is far in advance 
of that found in any commercial sample. Where it has beeii‘’detect- 
cd ill our samples it appears to be due to the admixture.of successive 
pickings which the comparatively small areas, and the ilcsire for a 
bulk samjile, rendeied necessary.; Urowii on the commercial scale 
when the successive ])ickings would be harvested separately, this 
cause of lack of uniformity will, in all probability, be found to 
disappear. 


1 'J^exlUn MoKHnj, Mttruli 2Uli, IU14. 

* Leake & Parr. ^(/rimUurul Journal of India, VUI (1(113), i*. 47. 
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(i) “ “ Befractim” cte?—Under such terms are included all 

losses in the process of spinning represented by jjhe difltei'cncc between 
the weight of cotton takeh and thfl weight of yarn i>btoincd. Sucli 
losses occur at different stages and have a different origin. In the 
blow room the chief loss is due to the removal of diit and extrane¬ 
ous matter such as leaf. The extent of Joss will depeiuUcry largely 
onthttcare expended in picking but to a certaiji dcgi’ee on the extent 
to which the boll opens and exposes the cotton. In this eluiracter 
the Indian cottons diJfer considerably. 

The second loss is in the carding process, during wliicli the weak, 
short and immature fibres are largely removed. There a[)peajs 
to Ije no evidence to connect this loss witJi the character of the plant. 
It is, rather, traceable to external conditions such as poor eiiJCT- 
vation, unfavourable cliinatie (jonditions, leatlingto disease, and such 
causes. As such, it has lit tle bearitig on the f»lant Ineeding aspect 
of the tpiestion. 

So far an attempt has been made to outline the niuiji ehai'ac-, 
teristics that an ideal plant should have, ami we may pass onjbo a »-on- 
siderutioii of the material avaihible for tlie pi'odiietiou of such a plant. 

The bulk of the cotton grown for commerce in tiie Uiiited Pro¬ 
vinces comes from a mixtmf of races which pass under th<- ikmiic of 
(A luyU'cium. Many of these races Jiave a. good •liabit and in some 
instances the ginning pereenb is Jiigh. As a body, Jiowever, tjiey arc. 
eluimcteri/xjd by a short ami coarse staple width makes tludr lint 
suited for the lowest counts only. 

Throughout the in'oviuces u*re to bti found in scatten^d places* 
a few plants ofthe nunm efttton, (J. arliorann. 'fhe lint of this is ' 
the best^oiind in tlie ])rovinces. it is fully 1 inch in length anil 
luotlerately fine. The plant, however, is totally unsidtetl for culti¬ 
vation by its habit, wliicJi is peremdal, while the gijming pcrccjit 
of the kajm is low. ^ 

The only othei- plant Hound in these prt)vijices is tlie mllilya* 
cotton of tlie Jfiasteru districts—(V. iitlmmlium -a [ilaiit cojf.s*piejii- 
ous for its lack of uvery ilesirable c.haracteristic. The plant. doeS*not 
fruit till the sucee'ediiig hot weather, the lint is slioii to medium 
whilu the ginning percent is 15 only. 
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Passiug to the extra provincial cottons, we have, in the central 
portions of India, thh hani cotton. This plant has the finest lint 
of any cotton examined by ns and is of good length. The plant 
is not, however, j^obust and the yield is light while the ginning 
percent is low. The disadvantageous, outweigli the good, quali¬ 
ties, and the growth of this plant, in its present form, does not prove 
remunerative. This is shown by the way in which it is being replaced 
by a course lint plant in the Central Provinces. 

in Bombay the Broach cotton is largely cultivated. This, 
again, is a late flowering plant, useless for cultivation in the United 
Provinces. It lias, further, in crossing, been found to develop 
considerable sterility and is, therefore, of little use for the pxu’pose 
(S breeding. 

Lastly, we may mention the Garo Hill cotton, 6'. cemumn. 
This plant is of a robust and early habit with a high ginning 2 )erccnt 
and a [mticularly large boll. The lint, however, is too short and 
coarse to be spun, except into the coarsest of yarn. 

Thcnemaining forms of Indian cottons need not be describexl 
here, since they have, for one reason or another, proved unsuitable 
for breeding purposes. 

A Comparison of the ideal idant, as aheady outlined, with any 
of the above known types will disclose in each case an absence of 
several desirable featm'es in them, and the breeding problem is to 
combine the desirable features of these plants into a single indivi¬ 
dual. 

The ideal habit has been found in a single plant only—a variety 
of the couxmoixdesi plant G. neglectiim.'^ It is early in maturing and 
' Ijears vigorous fertile branches in profusion. The lint, however, 
is little better than that of the desi mixture, the ginning percent 
is practically the same and the boll is small. This plant, pure 
cultures of which are being d-stributed under the number K 7 
' in Bundelkhaud, for which its early habit, renders it peculiarly 
siKtabie, must form the basis of the ideal plant it is desired to 
obtain. 

1 Tbii deacriptiua has beou allowed, tu sfiadid as It has been used by the writer in previous 
papers. The plant, however, is more probably a variety of Q. indioum. 





Fig.- 1. A PLANT FROM CROSS-BRED RACE (1) Fig. 2. A PLANT FROM CROSS-BRED RACE (2). 
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For ginning percent, several sources are available/ ‘Among 
the rfeF?" types there are pure races giving a ginning percent unto 43 
•and 44. Tliese are, however, invariably coarse and short in the 
lint. There is also the Garo Hill cotton vjith a high ginning pei’cenf, 
above 44. 

Thcbsize of boll varies much in the different laces of J/cs* cotton, 
being 'comparatively large in some cotton's deceived froiji Dholpur. 
The plant por rniellmiee, however, as regards this character, is the 
Garo Hill cotton. • 

Length of fibre may be derived from two sources, the nimna 
or the Imni cotton. Of these th<! former plant lias been chiefly 
used owing to its gi?eater robustness. 

To obtain a i-cally fine silky lint the use. of the iKmi- eotton is 
c.'^ential as it is the only cotton possessing this character in full 
development—^the best samples of this cotton being as fine as 
Ameiican, both having an area of transverse section of I ,(KM) fibres of 
0‘l3sq. mm. 

If the argument has lico^^i followed, it wll be seen thot^tbe ideal 
plant can only be built up by combining the best characters of throe 
or even more races. In attempting this, numerous other subsidiaiv 
characters have to bo taken into consideration, so that the pVoblem 
is far from simple. It will now be shown how far progress has been 
made in the effort to roRch the ideal plant, and a desci iption will be 
given of a few of the more inqioitant cnitnres wdiith have Ikhjii 
obtained in a pure state and show to a greater or less degree an, 
advance in the ^lircction of tjie ideal plant. 

(1) IJrom a cross between K 7 and numia. Thes stem is more 
erect than that of K 7 and therefore the plant has an improved 
habit. This ^nt is very fertile. There still remains a certain 
amount of variability in length of staple and ginning percen,t 
which must be eliminated^ before sdmples will be available for test 
in the nulls, but the higher grades are far in advance of^anj now 
cultivated in the United Provinces and, in some instqnces, a ^nning 
percent of 37 is attained. 

(2) From a cross between a ooarsc, but high, ginning and 
nwrm, The^^plant is moderately early flowering but ‘leggy;’ 
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in other words, the vigour passes into the lower vegetath e hranches, 
the upper fruiting iTranches renmining sjightly developed. Owing 
to tliis habit the plant can never yield a reuninerative crop owing 
to the small amount^ of fijiiit. The lint, however, is long and of 
medium fineness and is the best of those so far piwlueed in suffieiont 
Inilk for a practical test in the mills. The ginning percent iff 30—33. 
The following report, by Messrs. Biiscoe & Venion’ of the Elgin 
Mills Company, Cawnpore, refers to tliis eultim*. 

RefHMi on tM vmkitig of the K 26 type cottmi. 

Net£ weight of cotton, 167 lbs. 

Waste made in Blow room, 4'7 per cent. 

Comparative Wrappings of K 26 

and American cotton we are now using, being 20 jioints on to Middling. 

Tmsi Yarn from Rlmift. 

AMunruAN. 

'IVh*. Wrappin^fl. 'I’cst.. 

.'•» Dm. ■'>.-) IIm. 

Weft Yam on Mideji. 

ooiints 2riliMi. cnimtA. 20 Ilia. 

Oemred RemarVs. 

Note. — These wi’appings and tests were taken about 10 a.m. 
on the ].4th May 1914 which was a comparatively luit and dry day 
and, themfore, not conducive to gett’ing a good test. I consider that 
if tjic tests had been taken in Febniary“we should have had at least 
IG per cent, higher results especially as regards the fine weft yarns. 
The macliines which the cotton passed through were exactly as in 
former tests, being all new and in very good order, [n the wai-p 
yam we should have nin it witfajat least .7 per cent, less twist wliich 
means of course increased production and a better yarn. I judged 
the cotton from a spinner’s point of view on the following :— 

Isf.—Length and uniformity of fibre. 

1 The ’.hiter tokoK this opportanity of oxprossing hia groat indobtoilnnwi to thono gontlomoii 
for the tests they have oonied oat aad tho reports thi^ have suppliod on thoso now cottons. 


K. 2« 

\Vri’P]iin<rs. 
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2m(^—K incness of filw, 

Srrf.—^Natural twgt. 

Ath .—Strength and elasticity. 

Gih. —^Colour. 

Mh .—^Freedom from impurities (broken seed, l«af, 

Ui.—The length was 1/8" over (iniK Amerjeaii. Uniformity 
excellent, in fact we liave nev(*r eonu* aeross a better 
cotton in India. 

2nd .—This is coarser than American and even Purbhani 
or Barsi wliich we use as warp cottons, this feature 
shows against it in the 3G’s weft, because the finer the 
counts, the less the jiumbcr of fibivs in the cross 
section of the thread. 

^rd <& Alh .—These it possesses in a marked degree 10 to 12 
per cent, over our Americ.an. Thes(i are jmints which 
stamp it as an oTitra good warp cotton nj) to 2i’s. • 

i)lh. —Colour. An extra pure white (artton winch sliowf* 
up well against American and fits it* especially for 
cloths which rfieed bleaching or dyeing. 
ath .—The refraction shows that those are almost nil. 
Freedom from nep was a sjieciitl feature. Natural 
and artificial nc]) are always what we expect to find 
in all Imhan cottons. It is a most serious fa.nlt 
bee^iuso even thcr cards do not take it all out. It 
canies forward and shows in the finished tliread 
,a thick soft place, always a weak spot. Neppy yarn 
js of course absolutely unfit for warp and as Veft 
it shows up on surface of cloth and even in after pio- 
cesses of dyeing is the cause of the cloth not taking 
up the dyet equally. 

The above are the chief points in good cotton which rt^hder it 
fitted for the prt)duction of a commercial thread and with (*xccp- 
tion of No. 2, K 26 possesses thpm all. 


(Sd.) W. VBllNON. 
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*(3) -This culture is v^ery siinJlar to the latter but p derived 
from a cross between, mm/t and lutni. Owing to its habit anti 
low ginning percent (20*30) it can never produce a remunerative* 
, field crop anti owwig to the^ exigencies of space, it has never been 
gipwn in sufficient qnantity to yield a practical test. It possesses, 
however, tht^ silkincss of the bani cotton and is, without question, 
the finest cojtton so far pimlneed. 

The above three races have all red foliage and a red, or pink, 
flower. 

(4) From a cross bet.ween nuwm and a white flowered dm 
a series of ionns are now being groAvn which are not to be distin¬ 
guished from the ordinary desi plant \intil the fmit opens when the 
quality of the lint shows their aiiperiority. 1’Jrese are now' unde?- 
compaj’ativo trial at Aligarh and at other fanns in the cotton 
tracts. 

(5) From a cross between a dm cofct/m and the Garo Hill cotton. 
This is a fertile plant with large bolls and a ginning percent w'hich 

‘ touches 4?. The lint, however, is coarse. 

The al)OVcvlcseri])tions briefly outline the races of cottons w'hich 
have been established in a state of purity^ ft will be at once recog¬ 
nized that in no case do they lit in fully w’ith our preconceived 
notion of the ideal plant. Another feature of these races is that 
they are in. each case the direct result of a single cross and, from 
what has been said alxive, it was not to be exjKjcted that the ideal 
plant w'ould be thus dii-ectly obtainable. We are here lacked with 
the. time factor: the selection and the extraction,iu pure fonu 
of /lesirable races from the progeny of such divergent ^plants 
•{VS tkc above is a matter of several generations and, ‘though the 
w'ork of ire-crossing among these purifievd forms is now wTeil advanced 
and some cases lias reached the third generation, a further period 
will bo required before pure races iontainin^ more than two original 
tyiies ill their parentage will be available for extended sowing. 
This may, perhqps, be illustrated by a single instance. There is . 
now the third generation of a cross between races 1 a‘nd 3 as described 
above. IlieBe plants contain in their parentage the nunm, ham 
and Type 7 cottons, and it is confidently hoped to select from these 
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a plant tpoing a oonsideiable degree of approximation to.theddeal 
plant. Tiiis instance, further, will emphasize j^he necessity of know* 
ing what we have to do?* Baco^ in itself is of no econoimc value 

and would, on this consideration alone, he at once discarded. 

• * 

It possesses, however, the combination of fine lint on a robust plant 
such is found nowhere else. Its value as a meanstto afl end is, 
consequently, considerable. 

So far in this article attention has been confined to those points 
which have direct bearing on the quality and quantity of lint pro¬ 
duced. Subsidiary points also require brief consideration. The 
writer has elsewhere referred to the advantage of a characteristic 
colour in the foliage of any new form by means of which the detection 
of mixtures and crosses would ]}e much simplified. It^ is parAy 
for this reason that the nunna plant has so largely enten^ into the 
crosses made. The lint, however, is not the only produce of the 
(^ou plant which is of value. The seed has a value both as a source 
of oil and as a cattle food. It has so far been impossible to coi^- 
sider the question of oil content—breeding for such characters is, as. 
yet, in its infancy, and the problem is sufficiently complex without 
taking into consideration additional factors. As a cattle food, 
however,—^whether directly or indirectly in the form of cake,—the 
value of the Indian cotton seed is largely dc^preciftted by the coarse fuzz 
remaining on the outside of the seed after the lint has been re¬ 
moved. Such a fuzz, though present in all the Indian forms of cotton, 
is not invariably present, and imked seeded forms, both of Egyptian 
and American cottons, are well known. These forms wiU not hybridize 
with the Indian races. iSecently, however, araoiig certain cotton! 
receiv^ fr<ftu China, some plants have been found which are qalced 
seeded and completely fertile when crossed with desi forms. These 
all lack the necessary robustness of habit; but by crossing these v^h 
the Indian cottons, robust races# have already been raised with a 
naked seed, and their production appears lo present no ^difficulty.* 

Before concluding, the qu^ion of the evidence that exists as 
to the limits within which improvement is possible may be briefly 
touched upon. Beferenue has p>lready been made to thq common 
idda that, long staple cotton cannot be combined with* an early 

9 
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maturing habit of plant. It has been shown above plant 
habit is not synonymous with early maturity, but is a combination 
of two charactcm at least—^the type of brandling and the vigour 
of, the fruiting branches. 

In the second anH third races of extracted forms d^cribed 
above, the long staple of the nurma plant is found combined,with a 
branching habit which only lacks the character of vigorous growth 
of the reproductive branches. Wc have, therefore, in this group 
obtained the long stapled, early maturing, plant which only lacks 
one character to make its extended cultivation remunerative. 

There seems, thus, no evidence to justify the belief in the mutual 
repulsion of long staple and early maturing habit. When, however, 
tfie two characters, high ginning percent and fineness of fibre, are 
considered, there do appear to be valid reasons for considering the 
two characters to be, to a certain extent, mutually exclusive. 

For our purpose the problem may be given in its simplest form. 
It has been stated above that the ginning percent is dependent in 
part ontlie weij^it of 1,000 fibres; in other words, the highest ginning 
percent is only obtainable when the weight of 1,000 fibres is a 
maximum. The weight of a fibre (and hence of 1,000 fibres) is 
proportional to its volume, which is given by the product of length 
by the area of cross sectfon. The range of the latter, as we have 
already seen, is given by the numbers 50 and 12. For a fibre whose 
cross section is represented by 12 to weigh as much as a fibre with 
a cross section represented by 50, it is necessary that the length 
of the former should be over fourtimes that of the latter. In consi¬ 
dering the subject of length, it was noted that the limits found in 
Indian cottons were 12 mm. to just over 30 mm. Hence it will 
never be possible to make good the loss of weight due to fineness by 
increase in length. Kne cottons can have only a moderate fibre 
weight and consequently only a i^oderate ginning percent. What 
the limiting figure is it is as yet not possible to say. That it is well 
above the 25-26 percent of the bani cotton is not doubtful; that 
it is as high as 36 percent seems possible; but that it can be as 
hi^ as 46-47— the highest figures pf which the writer has personal 
record—^is not to be supposed. 



THE CONTROL OP KOLEROGA OF TH® ARECA 
PALM, A DISEASE CAUSED.BY PUy\opH- 
THORA OMNIVORA var. AREC/E* ’ 


HY 

L. C. COLEMAN, M.A., Ph.T)., 
Direatov of AgrinuHwe, Mysore 


AiTHOUaH tho niyoological workers iu India are very few, a con¬ 
siderable number of plant diseases have already been investigated* 
more or less thoroughly. If we turn, however, to the* practical 
application ofthe knowledge thus gained, we must confess that only 
in comparatively few instances has the control of plant diseases 
been carrictl out methodic^ly and successfully, and still more rarely 
has it been taken up to any considerable extout’Jby the agriculturists 
themselves. An account of tho work which is being done in Mysore 
in connection with the disease known as koleroga of the areca 
palm may, therefore, not be entirely without interest. 

To understand tho nature of the work a short description of the 
conditions un^er which it is*being carried out scems^ecessary. ffhe* 
diseased confined to a region in the western part of the State, hav¬ 
ing an annual rainfall varying roughly from seventy-five to three 
hundred inches. It comprises a strip about one hundred miles long 
and from twenty to thirty miles brend along the extreme western ed^ 
of the Mysore plateau. This strip is connected on the nortlj and west 
with an area in North Canam and on the west with one irt* South 
Canara, in both of which the disease is prevalent. It is also lo be* 


* A paper read at the Indian Science Congress held at Madras in Jannai^ 1015. 
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found i]i douth Malabar and Coobib and, as far as it bais^ been pos. 
sible to ascertain, these are the only r^ons in India or, for the 
matter ofthat,inthe world wh«b it occuife. 

, In the infected region practically the only important crops 
grown are paddy and areca nut. The paddy occupies the low- 
lying lands .along streams and the lower stretches of innumerable 
valleys. Tlie slightly higher ground above the paddy land® both 
in the troii^s and on the sides of the valleys is given over to 
areca nut gardens. These gardens frequently extend for miles in one 
practically continuous range forming one of the most charming 
features of the picturesque Mysore malnad and furnishing at the 
same time one of the chief sources of its wealth. 

“ The gardens are for th e mqst part owned and actually culti¬ 
vated by Havik Brahmins who, although they cannot be said, as 
a class, to be highly educated, are, with scarcely an exception, 
literate. They thus form a body of men who can be reached to a 
^considerable extent through the printed page and who are somewhat 
readier to, take up the new and discard the old than are the majority 
of Indian agriculturists. 

Another important feature in the situation is the value of 
the crop itself and the great havoc that has been done by the 
disease. A well cultivated areca garden will, in good years, 
give returns as high as Es. 500 or 600 per acre, though the 
average is, of course, much lower than this, and where the dis¬ 
ease is virulent the returns may he reduced to practically nothing 
at all. 

V. I It will thn^ be seen that there are at least some conditions 
fatourahle to the introduction of improved methods of coUtroUing 
the disease, provided these can he made economically practicable. 
There are at the same time many, what at first appeared almost in- 
suhnountahle, difficulties. Jn the first place, the almost incessant 
rains of the monsoon reaJehing, in some plabes, as high as 20 inches 
in one'day make work at that season a matter of the greatest diffi- 
oultyi Most of the gardens are situated at considerable distances 
from the main roads and are practically cut off for days and even 
weeks from the outer world during the season when the disease 
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is viiule^. llastty, the diseaSe, attacking as it does tjli^ bimohes 
of nuts snuated at the top of slender trees 60 to 80 feet high, 
is one that presents m&ny phydcal difficulties in the wa^ of its 
control. In fact it seems highly probable that iu no other part^of 
the world has the scientific control ot a disease been attempted 
where the initial difficulties have been so great. 

•With regard to the method of contj^ol introdudbd, it is that 
of spraying the bunches with Bordeaux mixture before the disease 
appears. Considering the abnormally heavy rainfall concentrated 
in a few months (in some of the areas treated 140 inches of rain have 
fallen during the one month of July^, it was concluded that it would 
, be practically useless to attempt spraying with the Bordeaux mixture 
as ordinarily applied and a solution of double strength was used, ffo 
this was added an adhesive mixture consisting of ordinary colo- 
phonium resin dissolved by heating with soda in water. The finish¬ 
ed mixture showed adhesive powere which, considering the torrential 
rains it had to withstand, were remarkable. In most cases one 
treatment at the beginning of or early in the monsoon has been f oun^ 
sufficient to protect the nuts from the disease till, danger of its 
appearance and spread is over. 

The next difficulty tfl be smniounted was the application of 
the spray mixture to the bunches. lit the* first experiments a 
large barrel sprayer was used. This was mouut'ed on two wheels and 
to the pump was attached a line of hose sufficiently long to extend 
to the tops of the trees. The sprayer itscM was run along between 
the rows of trees and a trained* climber then ascended with the hose 
and directed {he spray niii!turc which was pumped up from bqjow* 
The Bjfiaying could be done fairly satisfactorily, Sut the difficifity 
of moving the sprayer about iu gardens with deep drainage dBches 
at frequent intervals was very great. Added to this was the diffi¬ 
culty experienced by the climber ^ holding seventy or eighty feef of 
hose full of liquid at the^op of a very slender tree during the heavy 
winds of the monsoon. The danger of a serious accident w® great 
and had it occurred during the initial stages of the work it would 
almost certainly have damned the whole method of treatment in 
the eyes of the extremely sceptical garden owners. 
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Jt tlius found neoessaiy to*discard the barrel Bp|rayer and, 
as ordinary knapsack spxayera, requiring as they do the use both 
hands for their manipulation, i(ere quitb out of the question, a 
special type of sprayer had to be procured. A small air pressure 
sprayer was therefor^ sp^ially imported for this work. This 
sprayer^ whiqh has been found admirably adapted to the work, holds 
rather less than one gallon of liquid, a quantity sufficient to opray 
from eight to fifteen trees. It is very strongly made and free from 
complicated parts. Sprayers imported six years ago and given very 
rough usage since are still working satisfactorily. There is, in fact, 
only one serious drawback to the sprayers and that lies in the fact 
that they are or weie made in Germany. Luckily a large English, 
firm has, within the past two or three months, agreed to take up the 
manufacture of sprayers similar in every way and at practically 
the same cost, so that a supply is assured. 

The spraying w'ork during the first two years was carried out 
entirely at the expense of Government. Subsequent to that time 
sprayers have been lent free of charge to those desiring to have small 
parts of their garden sprayed as a demonstration measure, but the 
garden owners have had to bear the e^ense of material and 
labour. In coimcction with this deihonstration work another 
difficulty was experienced. The small permanent staff of the ruy- 
cological section was quite incapable of dealing with the work on 
a large scale. It was therefore decided to utilize local men as tem¬ 
porary fieldmen. Where possible these men were obtained from 
among the families of garden owners themselves and only those 
<werp selected who had a good knowlehge of local conditions and 
could read and write the vernacular. These men were firdt given 
a course of training in the use of the sprayers and the preparation 
of .the mixture, and were then distributed throughout the affected 
arCa, their work being supervised by the permanent staff. This 
utilization of local men-for the work hsfs proved an ung imlifip t f 
success^and has allowed a large area to be covered at comparatively 
small, expense. ' The fieldmen are engaged for- the monsoon 
season only so that the expenses on that score are reduced to a 
minimum^ 
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After three years of preliminary experimental work, dpr^ng which 
the garden owners had ample opportunity of judging at first hand 
with regard to the effidacy of graying, it was deeided to offer 
sprayers for sale. Orders wem issued to the men engaged in ^he 
work not to do any special canvassing as tluf intention wastoascer* 
tain just what effect the demonstrations themselves l\^d had. The 
results may be said to have been decidedly gratifying; as is shown 
by the following record of sales:— 


1912 . .. 31 

1913 .. .. 36 

1914 .. ..110 


Still another diifiuulty had to bo met, mz., the })rocurin^of 
the spray materials. Wliile all Ihe ingrediejjts ai*e locally obtain¬ 
able the stocks in any ‘me place are small and the prices conespond- 
ingly liigh. The Oepaitment had, therefore, to arrange for procur¬ 
ing the various ingredients^n large quantities and stocking them in 
vajious convenient distribution centres. The work has expanded 
so rapidly that during tlfe past year over six and a Saif tons of 
material were purchased anil stocked in these central depots to 
supply the demand. • 

As over one himdred garden owners are now cai’rying out spray¬ 
ing quite independently of any assistance froift the Department, it is 
impossible to give accurate figures of the total area sprayed, but 
from the sales of sprayers and sprayiug materials not fur short of 
six hundred aci-es must have* been sprayed during the past year 
agauist less* than two hundred acres during the previous year ai*d 
aboulf one-half an acre six years ago. From this there* can 
be no doubt that large numbers of the garden owners have 
been convinced of the practical advantages of the treatment. 
Estimates of the actual saving which is now being effected by 
the treatment can, of bourse, be approxiinatc only, but one' lead^ig 
garden owner, and the first man to take up the work q;n a large 
scale, has estimated that the spraying of his •garden of .twelve * 
acres has, during three years, sjvved hi m Bs. 4,000. This is at the rate 
of more than Rs. 100 per acre *pcr year. From this aud^rom other 
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infonmaiiion it seems ceztain that tHe sfavings duiiiig the ^past year 
must have approximated Bs. 60,000. It is anticipated tnat under 
average conditions of virulence d£ the diroase the saving will rise 
to, about a lakh of rupees in the present year. 

But the work has hot been confined to demonstration. Experi- 
m^s on thorpreparation of the most economical and efiicienl; spray 
material and* more especially the testing of a large numbm: of 
adhesives have been carried out in a special experimental garden. 
This garden hitherto leased by Government has now been acquired 
and becpmes a permanent experimental garden where work on the cul¬ 
tivation of the areca nut and the tcstii^ of areca nut varieties will be 
associated with that more especially related to combating the disease. 

• A lar^e number of adhesives Jhave been tested in this garden. 
Of these the resin soda mixture has proved decidedly the most satis¬ 
factory and has therefore remained the one generally recommended. 
One of the interesting feature of these experiments on adhesives has 
been a study of their action upon the physical composition of Bor¬ 
deaux mixture. As is well known Bordeaux mixture is prepared by 
1 nixing a solution of copper sulphate of definite strength with a 
suspension of lime in water. The result of the reaction is the for¬ 
mation of a pale blue precipitate which settles very slowly and it is 
by the slow solution of this precipitate on the leaves that the fungi¬ 
cidal action of the mixture is produced. The chemical composition 
of the precipitate apparently varies considerably with difierent 
methods of preparation, but as this has formed the subject of special 
investigation by Pickering and many others, it is unnecessary to 
t6uch upon it here. 

‘Undoubtedly, however, the eflElcacy of the mixture, especially 
with regard to its adhesive power, depends to a great extent upon 
the* physical composition of the precipitate. The finer and lighter 
it i^ the more perfect will be its suspension in the liquid, the evener 
will be its distribution on the leaves and 'the greater will be its 
power ofr adhesion. This is recognized in aU practical directions 
for the preparation of the mixture which are invariably insistent 
upon the necessity of either adding the lime to the copper sulphft^ 
under conktant stirring or of pouring the two simultaneously into 
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a thizd ve|Bel. Ezpenments readily sHow tliat until these metiiods 
of preparation the precipitate settles much Iqss rapidly than where 
the copper sulphate is added to ttie lime. 

If We now turn to the mixture as used agfiinst the hderoga 
fungus—where what is practically a resin soap is added to give it 
greater^dhesive powers—^we find quite a different state ef affairs. If 
the eSeperiment is repeated we find that the mixture jprepared by 
adding copper sulphate to lime settles much more slowly than when 
lime is added to copper sulphate. The reason for this difference w at 
present being investigated. It is cited here as an interesting fact 
which, speaking personally, lias not previously been obsefved, as well 
,us to show the necessity for the utmost care in eiqierimcntal work 
with Bordeaux mixture where other ingredients are added^. * 

There remains for discussion only one other phase of the work. 
So far a description has been given only of the work in coimectiou 
with keeping the disease uiyler control. This lias been effectively 
done, but the necessity for annual treatment remains, for it is capablq 
of spreading so rapidly that one or two isolated tr^es bearing 
infection are capable of infecting a whole garden. > The complete’ 
stamping out of the disease thi'oughout the whole infested area 
would be a herculean task which could be accomplished, if at all, 
only with the fullest co-operation of all the *gardt^ owners. However, 
there are, here and there, in the midst of badly infested tracts, 
isolated gardens which have remained free from disease and there 
are also extensive, more or less isolated areas whei’e apparently all 
the conditioiu are favourable to the development of the disease 
but in which it has not yet made its appearance, ^here is therefore 
considerable* hope that the disease can be stamped out from isolaled 
tracts provided the whole area in the tract is thoroughly treated. 
That is, if an area well isolated with little or no danger of infection 
from other gardens is so thoroughly treated that dming the whole 
season not a single nut is attacked, we itdght expect to fimd the 
disease stamped out. However, a study of the fungus slTows, us 
that this is by bo means certain. 

To those not conversant wif h mycology it may be stated that 
the* fungus causing the disease produces two kinds of re]^ductive 
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bod?es pr. spores. The first of th&e are formed in spcial egg- 
shaped organs called sporangia on the surface of the nuts. Under 
certain favourable conditions tlfesc sporangia burst open at the 
a^pez liberating large numbers of motile spores which are responsible 
for the spread of thd disease during the monsoon. These spores 
are carried l>y the driving spray from one tree to another and thus 
bring about'fresh infcctipns. • 

These zoospores, however, are unable to withstand the slightest 
degree of drought and so are entirely unsuitcd to carrying the fun¬ 
gus over through the dry season. For this purpose resting spores 
(oospores) are formed which arise as a result of the sexual union of 
male and female elements. We have not yet been able to ascertain 
under just what conditions these restii^ spores germinate, but work 
done by Uartig on a closely related fonn in Europe has shown that 
the oospores may remain dormant for over two years. We thus see 
that even should the disease be kept in complete check throughout 
one or even two years, there is danger of some of these oospores still 
liaviug reljaincd their jiowers of germination and so being able to 
'cause a fresh outbreak of the ilisease. Iii order to be able to stamp 
out the distuise it would, therefore, pjobably be necessary to keep it 
from developing in a garden for at least three yearn and a longer 
period might even be reqmretl. 

Experiments with the object of entirely stamping out the 
disease are now in progress, and in one garden, situated in an area 
with an amiual rainfall of tlnee bundled inches, we have succeeded in 
preventing the disease from appearing at all for the past three yearn. 
•During the present year this garden will be left free from treatment 
and, as it is well isolated, theie are strong hojies that the* disease 
wifi be found to have permanently disappeared. Other experiments 
of- a similar nature have been begmi and a total of twenty-two 
acros of garden are now being treated with this object in view. 
Should the experiments prove successful aA endeavour will be made 
gradually to extend the area of stamping out operations, but this 
will be possible on a large scale only if we can obtain the fullest co¬ 
operation of the people directly interested. Whether this can be 
obtained'^i'emaius a question for the future to solve. ^ 



RECENT HISTORY OF THE COTTON IlfPROVE- 
MENT WORK IN TINNEVELLY A^D 
RAMNAD DISTRICTS. 


uy 

H. C. SAMPSON, B. Sc., 

Deputy Director of Agriculture, Southern Division, Trichinopfdy. 


The history of tJic rocetit efforts to improve the cotton crop 
in the area where “ Tinnevelly ” cotton is grown, commenced in 
1906, and the procedure adopted was that suggested in the Govci'n- 
inent of India’s letter No. 23-9-30 of l(5th September 1904. 

Letters weie addressed to the principal firms interested in the 
cottoji trade in this tract, who were asked to assist the Department 
by furnishing the names* of farmers or villages, who were noted 
for the q.uality of tlieir produce. In rdsponSe to this request the 
names of many persons and villages were supplied, and officers of 
this Department were deputed to visit these places, to examine 
the crops grown and to interview the growers. Many of the persons 
whose names were given, turned out to be dealers in cotton and not 
actual growers. However*these tours were of considerable value fti 
deteri^niug the variety of cotton most favoured in difierent^ parts 
of the tractf; and, in general, it was found that in the north of the 
tract the variety wp-pam {Gossypium Iierbaceum) predominated, 
while in the south the variety katungami {Gossypium sp.) was Leld 
most in esteem. Counts were made in thelheld in all villages visits. 
In the north from 65 to 90 per cent, of the plants in the ffeld were 
uppam and the rest except for a few having interiiicdiato chafacters, 
were karunganni. The propqjition of this mixture in general 
changed, until in the south of the tract the proportions were reversed 
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aiid<35-r-90 per cent, of the plants were Jearwngami, whilf the rest 
were wppam. Only jn two or three villages were any pure crops 
found. These were in the ^amn^ann^ tract in the extreme south. 

t All through tljo tract, however, it was noticed that there was no 
u^ormity in the proportion in which these varieties were mixed. 
One field mi^t contain only 10 per cent, mixture, while the .adjoin* 
ing field might contain SO—40 per cent, or even more mixJcure. 
The best villages were those which still preferred to hand-gin their 
kapas and only to sell their lint, while the worst were those which 
sold all their kapas and depended on outside dealers for their seed. 

It was fairly obvious, however, that there were geuiiiuo reasons, 

among the more intelligent class of raiyats, for this variation through , 

the tract in the proportion in which these varieties were mixed. 

The uppam, though later in showing signs of maturity, is an even 

ripening cotton and the bulk of the crop can be harvested within 

two months. Thus in the north where the sowing rains are early 

i?.nd where it is possible for the crop to ripen its kapas before the 

hot weather sets in, the wppam was preferred to the kamnganni 

which, though it commences to ripen sooner, docs not ripen evenly. 

This means that the picking would coni/inue for three or four months 

and the probabilities are that many of *the inuuaturc bolls would 

shed when the hot whathefr sets in. In the south it is seldom that 
« 

the crop is sown before the end of October or beginning of November. 
This means that’the harvest is from six weeks to two months later 
than in the north and that the hot weather may in any season set 
iii before picking commences. The karungami which never has 
ihany bolls ripcnjng at the same time would naturally withstand 
the effects of the hot weather better than the iippam, Which'might 
be full of young bolls when caught by the hot weather. Lathe middle 
of the tract a mixture of about half and half of the two varieties 
was generally preferred, as it is not* possible to foresee which variety 
the season.would suit best. Even in the wppam tract a small 
proportion of karungami was liked, as the more silky quality of 
the cotton improved generally the appearance of the sample of lint, 
while in most places in the south <4 small quantity of uppam was 
generally preferred as it improved the colour of the lint. 
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The general opinion of spinhers who were consulted hpwevqjp was 
that it Was of niuoh more importance in the first place to improve 
the staple and to leave the (^uestidn of colour alone and the simplest 
method of doing this was to obtain uniformity regardless, for the time 
being, of quality. Hence the first attfimpttf to improve the cotton 
of this tract were directed at improving the seed suppjy. Arrange¬ 
ments were made both in the wppam mdJ^runganm tfacts to pro¬ 
cure kapas as free from mixture as possible. In the north anvange- 
ments wore made through Messrs. A. & F. Harvey & Co. to purchase 
kapas, obtained from the mid-season pickings of specially chosen 
crops, at a slightly enhanced rate. The lint was purchased by the 
firm and the seed by the Department, who also bore extra charges 
occasioned by the enhanced rate^of purchase and by the fact that 
all kapas was hand-ginned. In the south it was possibfe to make 
arrangements with private farmers to supply the Department with 
hand-ginned karunganni seed obtained from their own crops. In 
this way about 76,650 lbs. of fairly pure iippam seed and about 
29,000 lbs. of karuAvgaimi seed were obtained. Of this, however, 
only 22,860 lbs. of iippatn, sufficient to sow about ^,286 acres and 
14,100 lbs. of kamngarMi, sufficient to sow 1,410 acres, were sold 
as seed. In this distribulion attempts were made to enlist the 
assistance of the District Eevenue authorities. The availability 
of the seeds was notified in the District (jazette and in the village 
sheets. Forms of application for seed were at the same time 
distributed to village officers. Applications for seed had to be 
made through the village headman either to the taluk heatl- 
quarters or to the Koilpatffi Agricultural Station. ^ The distribptioii 
throu^the Revenue Department signally failed, nor was any record 
forthcoming at the time when the crops should bd inspected as to 
how the seed was disposed of. Much of it, it afterwards turned out, 
was distributed to important villagers who could not well ref us^ to 
buy, but it was not used tor seed and was f cfd to cattle. The value of 
the seed thus disposed of was not all finally recovered until Jiiily 1908. 

Most of the seed which was sold for sowihg purposee was 
supplied from the Eoilpatti ^ Agricultural Station, karunganni 
sebd being mainly sold in the south and wppam in the iiorth. In 
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spite.^f ,tl\e poor sales, what seed Was sown gave great satisfaction 
■ was instrumental in forming a large tract of pure mr^wnganmi 
in the 'Ettiy^uram Zemindary. ‘ ' 

Mr. C. Benson,^who at that time was Deputy Director of Agri¬ 
culture for the whole of the Madras Presidency and who had orders 
to carry out gimilar work in all other cotton-growing tracts^ of the 
Presidency, in his report on the results of the work here and 'else¬ 
where stated that too much had been attempted. 

. In the following season somewhat similar arrangements were 
again made to collect uppam seed with the funds still available in 
the 1905-06-financial year; but by the time orders were received 
on the proposals it was too late to make similar arrangements for 
thto purchase of haningmni seed, which in any case could not 
have been made within the financial year 1906-06. 

While this work had been going on, a considerable amount of 
useful information was being collected on the Koilpatti Agricul¬ 
tural Station. This agricultural station is situated in the centre 
of the cotto|^ area, i.e., midway between the Wjppam and Tearunganni 
tract. Here these two varieties had been grown separately and 
opinions obtained on the quality of the lint. These were unani¬ 
mously in favour of the kamnganni as being longer, finer and stronger 
than the wppam. Many other indigenous varieties collected from 
other provinces in India had been tested and compared with the 
Tinnevclly and other Madras varieties. Several exotic cottons 
of the American Upland type were also tested. These included 
Cambodia and several of the improved “ long-stapled ” American 
Upland varieties.^ On the conclusions 'drawn from these trials, 
BenSon was in a position to make very sound recommendations 
on the expenditure of the funds placed at the disposal of the 
Government of India by the British Cotton Growing Association. 
Thebe insisted on the improvement ^f existing local varieties and the 
encouragement of such local varieties which were found to be 
superior in quality and equal if not superior in yield; and to this 
end an allotment <A the British Cotton Growing Association’s 
funds of Bs. 3,000 was made for the purpose of raising seed on a 
substantii^ scale of the hoarungami variety of cotton. 
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As this sanction was not* communicated until the en^ of 
September, it was not possible to do anything for the season then 
^about to commence, but fortunately the rains were early andlt was 
possible to arrange for the purchase of pure kamnganni kapas 
in the south before the close of the finaiScial year 1906-07. 

Of the uppam seed collected in 1906 practically^ all ol this 
appears to have been sold. The bulk of this was sold^hrough the 
agency of Messrs. A. & F. Harvtiy & Co. at Virudupatti, who distribut¬ 
ed it through their dealers. Only one of these men however kept any 
reconl of the persons to whom he sold the seed. The general im¬ 
pression, both here and around Koilp’tti, where seed was distributed, 
was that this was very much superior to “bazaar ” seed. It ger¬ 
minated better and more quickly and gave a stronger and mow^ 
drought-resistant crop. In all about 14,800 lbs. were sold,’sufficient 
to sow some 1,480 acres. It was satisfactory to note also tJiat as a 
result of the previous year’s seed distribution in the Kttiyapuram 
Zemindary, a tract of pure Tcanimjanni estimated at over 2,000 
acres had been established and that the Zemindary authorities liad 
stored kapas for seed which would give sufficient set*^ to sow nearly* 
3,000 acres in the following season. 

In 1907-08 considerable development commenced in the work 
of cotton improvement. In tlie first place, it was found impossible 
with the staff at the disposal of the Department to attempt to cope 
with the whole of the tract. Se-condly, it was found impossible to 
try and push two types of cotton. Both the wppam and kanmganni 
were found to yield on the average practically the same; but thfc 
yield obtained varied con^derably from year to year, the se(j.HO» 
sometillaes favouring the one and sometimes the other. If in bne 
season wppam had yielded better than kanrutiganni, 'then the next 
year the raiyats all favoured uppam which would in the following 
season probably not fare as well as the kamnganni. Thus, vAth 
the impetus given to ^kamnganni by the decision to push this 
variety with the funds placed at the disposal of tlie Department 
’ by the British Cotton Growing Association, * it was decided 
to confine, for the present, the work to the southern half of 
the tract. In this year about 12,400 lbs. of kamngeShm seed 
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we^ (^ilected and sold, there being an eager demand for the 
same. 

Meanwhile on the Koilpatti Agricultural Station considerable 
knowledge of the cottons of the tract was being obtained, while im¬ 
provements in the method 6f cultivation were being tried and, where 
successful, ^ere adopted. Benson in 1905-06 strongly suspected 
natural cro4s-fertilizatiop to be common and selected many plants 
growing in mixed crops of kamngmm and wppam which he 
classed as “ putative crosses.” At the same time he made crosses 
between karunganni and uppam, v/ppam and Tccurunganni and also 
obtained fertilized seed of both these varieties by crossing with pollen 
from other selected plants of their respective varieties. From the 
former were obtained plants which closely resembled their res¬ 
pective female parents in the first generation except for much greater 
vigour. These in the second generation split up into all manner of 
types, many of which were similar to the “ putative crosses” marked 
by Benson. The latter also showed much greater vigour, but in the 
second generation the two varieties behaved quite difEerently. The 
uppam showed practically no variation.' The plants retained their 
greater vigour, but practically no variation could be found in the 
lint or seed or in the habit of the plant. It seems, therefore, evident 
that the uppam is a distinct species. In the case of harunganm, 
however, in the second generation, very considerable differences 
were noticed in the progeny, both in the habit and in the character 
of the seed and lint. Hence it is probable, that the karunganni 
is not a separate species but merely a cultivated variety. This is 
iurtjier home out by the fact that Fysofl, who examined the crop of 
the second generation of the crosses between uppam and •'ka/rtmganni, 
could not find kny characters which followed Mendelian laws. 

. Several plants of uppam x uppam and karunganni x karun- 
gahni were selected and grown SiS unit strains. It was found that 
the majority of the karunganni selection^ remained true to type 
both asf.regards the shape of the plant, the habit, the ripening, the 
fineness or otherwise of the lint and the percentage of lint to seed. 
Thus there were possibilities even then of producing strains which 
in time wbuld prove superior to the ordinary karungami and strains 
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whicli would suit uotnuly thc sousotinl ooiulitious of tli('*s(1utir but 
also those of the nppam lyract in north. ¥ho aolectioji of 
was subsequently discontinued as it was found inipossiBleto prevent 
crossing of the two vjiricties. 

In the meantime it was imperative to maintain and if ^)ossil)Je 
improve the ordinar}'. karmujanm so as to populariie as mucli 
as possible the seed which tlie Depai^ment was selling. The 
karunganrd crop grown on the Koilpatti Agricultural Station 
already showed its .superiority over that being then di.stributetl by 
the Department. This improvement had. lieou effected by plant to 
plant selection, the selectioii l)eing done entirely by t1\e habit of 
»tlie plant. In this way a bulk selection was each year made, 
the crop from which provided sufficient seed to sow the \\sliole area 
available o)i the Agricultural Station. Thus in 1908 it was decider! 
to start .seed farms in the rli.strict where not only the kmmiganm 
seed, obtained from the crops grown on the Koilpatti Agricultural 
Station, could be grown but where the system of drill cultivatioir 
found so successful on tlifi Agricultural Station could be demon-, 
strated. * 

An account of this lat1if*r work has already been contributed to 
this journal (Volume IV, page 188), and it is enough to say that the 
results obtained were eminently successful; so lUAich so that, whereas 
in the first year persons who r.aised seed farms for the Department 
required much persuasiojj to agree to do so, in the next year it was 
possible to pick and choose and thus to select better land. Herein 
however both, the raiyats jund the Department were too greedy.^ 
liaiyOls^vfho had seen the seed farm crops the pi cvions year, iinfl, in 
?nost cases no such yield had ever been obtained on tjiose paitiwilur 
lands before, came forward and offered their very best lands as .see<l 
farms. These are lands known as “Cumbadi” (Lit., beaten by enmb^)^ 
«’.c., lands which are veiy heavily* manured and on which mmhu 
(Pennisetim typJmdeum) is grown every year, this being the jirinci- 
pal cereal of this tract. The year which followed st§irted favourably 
and the crops m the initial stages grew and promised well, but 
a^the plant food was near the surface the crops developed | surface 
root system which could not Avithstand dry* weather conditions 

*10 
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HiKf th(* crop were unable to ripen jJroperJy. The acre yields were 
in consequence considerably Jess, than in.the previous year. 

The seed obtained was similarly'sold throughout the. soutli,' 
village depftts bciug located at suitable places througl\out the tract. 
These were placed in charge of some reliable man in the village who 
was given a,Vjommission on sales effected. - • 

Though the area of seed farms was not materially inermsed, 
considerable progress was made during this year and the next in 
popularizing the use of the seed drill and accompanying implements. 
There were several difficulties in the way, one of the principal being 
that it was not easy to sow mixtures with the cotton. Pulses, 
Coriander, temi {Sefaria italica) are usually mixed in small (pianti- 
ties with cotton when this is sown broadcast, and as these are the 
perquisite of the women of the household, there were naturally 
objections to sowing cotton pure. However as greater experience 
has been obtained in drilling, this (dqection has largely beenover- 
• come, nor is there the same objection to pure cotton as there formerly 
was as tliM is found to yield l)etter. Moreover bullock hoeing has 
considerably lightened tlu? woman's share in the cultivation as for¬ 
merly she had to take her .share in the l^^nd. hoeing which the (u’op 
received ; and in villages where the people are st.ill dependent on the. 
Department for the. lo-an of implements, it is the women who so to 
speak enter the fray to get first served with the bnllock hoes. 

The distribution of karumjamii seed sufficient to sow each 
year from 10,000 to 12,000 acres naturally had a considerable effect 
on the quality of the cotton in the sopth. New ginning factories 
wefe juit up by <f otton buying fii'ins in this tract mainly on .account 
of the superiority of the crop and these combined with two or 
three seasons of short crop have done much to undo the 'Department’s 
aborts to keep the crop pure. In 1912 it was found that what a 
year or two previously had been practjcally a pure kanmganni 
^ract was.again a hopeless mixture of “ bazaar ” see.d. Although 
the fa(^ that ginning factories under proper management do much 
to maintain the quality of export cotton by having the ginning under 
proper cpntrol, their introduction tells very seriously on the quality 
of the seed sold for sowing. Village dealers instead of ginning the 
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vilJage kd'pfis by hand and selling tlio lint, now dispose of'tRe 
to travelling dealers wlwvleal (lire^'tly tlminglT the brokers (‘inploycd 
’ by tlie factory. Consequently all kafan wlietlier good or bad is 
mixed, liad samples are graded up with good? Zvipaw which ^\^ll 
not pass muster is similarly graded up till it (|oes. The crops in the 
neighbourhood of these factories further showed thatSmuch of the 
seed had been brought from a distance, and it is probable that 
this arriveil at the ginning fact ory by cait, being what Avas 
refused by the ginning factories further nortk on the cotton 
route. Kaqyas instead of ))eing stored dry, as formiwly, is now 
often collected straight from the field and packed immediately 
into horaJis. The result is that much of the cotton heats aiitl 
the vitality of the seed is i’ither weakened or altogether 
ilestroyed. 

It looked therefore as if all the Departments elToits to gi-ad(^ 
lip the crop to pure htrmifjfmu! AA^ere to be of no avail. Tin* seed 
supply required for the Timievcily District {i.e., the soutli of tliii? 
cotton tract) may be roughly estimated at 2,50(»,000 lbs. 'Phis meuiuA 
the produce of 8,000 to 10.000 acres. At the present time the 
Dopartmeut supplies frnm*4 - 3 per cent, of t his. It was obviously 
impossible for the Depaitment to (^ontro^siK'h a large arc*,a of seed 
farm nor would it be a Avise policy to make the miya! entirely depen¬ 
dent on the Agricultural Depart-ment for the seed supply. Fuither 
the work on the Koilpatti Agricjiiltural iStation in producing suitable 
unit strains of karmtganni was noAV suflicicntly advanced foi- rajiid 
development •in the district. It was, hoAvever, of no us(‘. issuing 
seed if 0 when the crop was collected, it Avas to be sdid to dealers*and 
lost si^t of. It Avas decided therefore to restrirt the area of 
departmcntal sced farms to 400 acres and to try and induce villaf^es, 
which had purchased our seed, to co-operate and take in to the gins 
sufficient kapa^^i to supply, if not'the Avhoje, a considerable portion- 
of the village AAuth seed. It AA'as thought that, if co-operation on 
• these lines couU be induced, such Aullages would bcaiseful for putting 
out, in the first instance, seed raised from luiit strains. With this 
held out to them, fhree Aullages in the 1912-i3 season 
agreed to this step. Accounts were kept which showed that this 
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procedure’was sufficiently i-eiuuncrative to more than pay for the 
extra tpuble involved. ^ , 

It may be mentioned that the liimted supply of seed stoek(‘(l 
by the Department and the keen demand for this seed has been large¬ 
ly, utilized as a lever to extend the work of cotton improvement. 
All the sced^sold in 1913 was sold on the understanding that the 
crops would be sown with the drill and in this way drill cultivation 
has been extended to many new villages. It is true that all who 
promise this do not act up to it. but very many of them do and 
last year more than 7,000 acres of cotton and enmbu were sown 
in this way. In the same way this year in arranging village seed 
depots, these have in many cases been located in villages on the 
understanding that the villagers would co-operate for the joint sale 
of Icafos in order to got back their own seed from the ginning 
factories. Last season twenty villages thus co-operated and seed 
has been stored in them to sow next season about 12,000 acres. To 
these villages seed of a unit strain will be sold in the coming season 
in limited fpiantities, subject to the condition that the villages will 
again co-operatre in a similar way. These limits are fixed according 
to the estimated seed requirements of t\ic village in the following 
year.. This means that ejich such village has to all intents and 
purposes its own seed farm which it is <>stimated will supj)ly its 
requirements in full. The strain which is to be issued to them 
promises to be a great improvement on what is now being grown. 
Last year it was grown on 12 acres and yielded 620 lbs. of season 
hajMS per acre against an average yield of 4.54 lbs., for ordinary 
selected hanvtvgsami. Tt gave a ginning outturn of 31‘3 pqr cent, 
against the dis^iict average of 25 per cent, and the spinning tests, 
kindly made by the Tinnevelly Mills, showed that it was quite 
suij^able for spinning 40’s. yarn against 26’s. yarn for the ordinary 
selected karunganni. ‘ 

This year a further extension of this work has been started. 
As ah-eady mentioned tippam cotton, though considerably inferior 
to karunganni in quality, is the main variety grown in the north of 
this traction account of its even ripening habit, and for this reasoh 
work in the past has been confined to the middle and south of the tract 
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where the qualities of harungami are to some extent khowu a’^d 
appreciated. The question of the ripening habit of liafun^nni 
has, however, received cqnsiderab^p attention and several of the unit 
* strains which are being grown have been selected for tlieir evenness 
in this respect. These are now sufiiciently, advanced to put ofit 
on to seed farms. Two strains arc this year to be grawn. One 
which has a giiming outturn of 27-28 per ceitt., i.e., SJ-3 per cent, 
above the district average for ordinary dry black cotton soil and 
spins a very good 50’s. The other which has :i ginning outturn of 
.33i jKjr cent, and spins up to 44's. will be giown on a tentative scale 
in certain villages where much damage is being done to the Tinuevelly 
cotton by the cultivation of what is known as " Pulichai ” or 
“ Mailaiu ” cotton. This is tlm white iiowered /an oi the United 
ProviiKJes and it is grow'ii <iiit*fly on lands which can if •necessary 
be irrigjitcd ; for the nuiin reason that it has a ginning outturn of 
33 per cent, it is encouraged by tleahn-s, wiio l>y n)ixing it with 
'riuncvelly (totton, can raise..thcii gemn-al ginning outturn. 

' It may be mentioned in conclusion tliat tin* UcipaitJiamt have 
throughout this Avork received every lielp from Messrs. A. & K. 
Harvey & ('o., both at Tuticorin and Virudiquitti tspecially from 
Mr. A. Steel, the agenl^ at the latter place. It is tliruugli the 
agency of this firm that tin* Department luive been able to have 
their spinning tests nuide, and it is the only firm dealing in cotton in 
this tract which has so far been prepaiedto pay the producer an 
e.vtra piice for quality. 
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It is worthy of note that the yield of roseum has been 
about twice as great as that of bmi, the variety which 
was being recomipended by the Department previous to 
the opening 'of the Akola Farm and the experimental work 
thereon. , 

By substituting ‘ a selected strain of this rosetm cotton for 
jari, the farm was able last year to increase its profits on 
cotton cultivation by -Us. 3,940. It was mainly due to' this 
very material improvement that the farm has made such large 
net profits every year. The profits last year after pa 3 nng 
all expenses including the salaries of the staff amounted to 
Its. 5,210. • 

At an early stage of our experimental work it became 
dbvious that the superiority pf this variety of cotton was 
assured and its iiuprovenient by plant-to-plant selection was 
taken in hand in eaniest. Of the many stiains niised fi-om 
single mother plants the highest yielder was found to be one 
;kvhich we have registered as No. 1 Roseum. The quantity of 
seed of thjp strain distributed to cultivators for sowing gradually 
uicreased yean by year, till this year it mached the enormous 
figure of about two million pounds, ami we anticipate that in 
future it will be possible to increase the distribution by nearly 
one million poundsj a vbai'. The pi-oduction and distribution 
of this cotton was effc<*ted through private seed farms managed 
by the ownem under the supervision of the Department of 
Agriculture. To these farms scle'cted roseum seed was supplied 
each year from the Akola Experimental Farm. Tliis seed was 
In tyrn propagated and distributed in large quantities to cultivatoi-s 
in ddjoiuing villages. But with the rapid increase in the number 
of seed farms it became evident that concentration Was necessary 
in. order to guarantee more efficient supeivision. With the 
assistance of the Kegistrar of .Co-opemtivc Societies some of 
these seed farms have, therefore, been converted into the central 
farms vif Co-operative Agricultural Seed Unions. Each Union 
consists of ten or more membera, each of whom guarantees to grow 
only selected roseum cotton and to keep all the seed fur distribution. 
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The number of villages included in the Union may vary •from ofle 
to ten. Each Union has a central seed farm or farms eompiising 
an area of from 26 to IM acres to which selected seed is supplied 
• every year from the Akola. Farm, The areas sown * with roseum 
by the other members of the Union h%ve been designated branch 
seed farms. The main purpose of the central farm is to supply 
pure seed to the branch farms, but, when more seed is produced on 
the flentral farm than is required for the branch f§,rms of the 
Union, it is sold as part of the Union stock of seed. It is the duty 
of the Department to see that only pure selected seed is supplied 
to the central fann and that only pure seed is handed over to the 
branch farms ; wliile it is the duty of the Union kanulaf to see that 
, the seed of the branch farms is kept pure. 

For each Union a (diairmaui to preside at tlicir incictings, two 
suiMjrvisore to supervise the, field work and a secretary to look after 
the clerical work of the Union are appointed. Most Unions have 
appointed a hamdm who is paid worker. He supervises the sow¬ 
ing of all the farms, uproots any alien plants tlmt make their appear* 
aucc, and looks after the^ ginning of the kafias and the bagging,^ 
labelling and distribution of the si'cd. The only expenditure in¬ 
curred by most Unions is that of the pay of the kandar which 
seldom exceeds lls. 180 per annum. In ordei- to be able to meet 
such cxiKjnditiue the membcjs have a UjiIoji Fb'‘il which they raise 
among themselves, each paying from 2 to 4 annas peJ’ acre of roseum 
cotton grown. The kaitas of oj\ly one Union is ginned on a plant 
which is the curnmon property of the members. In most 
cases one ot the members has a small ginning plant consist¬ 
ing of two or three gins driven by an oil engine and on •this 
plant he arranges to gin all the Icu'im of the Union 4it a 
given rate. 

Twenty-two Unions have already been opened of which ^ino 
have been registered. The table on the next page gives in a 
condensed form the profits made by the four Union|i which !n 
June last completed a full year’s work. 

The profits Vere mainly made on the sale of roseum seed. Taking 
the district as a whole we find Jihut roseum seed was soldjjy Unions 
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COTTON IMPROVBHBNT IN B&RAH 53 

and seed fanus at from Ks. 25^ to lis. 46 por klmidi of >060 IbiA 
The bazaar rate for ordinaiy cotton seed was only Rs. 14 Jehepdi. 
The demand for roseum at this price was vcjy great: despite the 
Jact that about two million pouuds were produced, morr> could liav<* 
been sold had it been available. But tjie profit fj-oiu tlie- inci.'ea.seil 
yield of lint, too, must have been considerable* as may be gathered 
from the, suixmiary below, wliich gives the average yiehl of Roseum 
Jeapa^And percentage of lint obtained by <hc different Unions and 
seed farms last year, eompaied with the district average fox- the 
year. 



rjS&OKNTAUK OK LINT To 

OUTTUiiN OK UOHKtM 
COMVAKKD WITH TIIK 


S£NI>. 

OISTHlirr OUTTt’ltN KOJ* 

Distriu t. 


Tll« YBAIL • 





•lari. 

ISoMumii. 

Jai 

liosl'IlJIL. 

Akola 



■ MS'b 

3!)-7 

:hhi 

31.7 

Buldaiia 




3!»-».-| 

301 

.321 

Amriioti 

, , 



3S-7.» 

3!H) 

304 

Ycotiual 

. . 

. . 

34-7 

3»r)l 

247 

340 


Li addition to these Unions there weie 38 cotton seed farms 
run by private individuals, some of wlioni will in <lue tune form 
Unions with the seed farm in each citse ivs the micleus of tlie Union. 

By starting with seed farms the U<?j)ai+meut is in a position to 
select the best material for thesje Unions ; for it is very impori ant 
that the individual member sliould be a good co-operator ss well 
as a good cultivator. ^ 

By^roujiing together tne villages in tliis way Iw form one sfgri- 
cidtural unit improvements can be introduced on a large scale 
with a minimum amount of effort ; for the department deals with 
the Union as a unit, Avhile the Union in turn controls the affairs Jif 
the different membeis of ^vhicli it is composed. To ridiice tho work 
of the Department still further, Union Inspectoi's are being.ap|»oiutctt 
•who are under the administrative control of the central ('o-opeia- 
tive credit banics- - though working under the advice and s*uper- 
vfsipn of the Department of tigriculture. This will ei^iure still 
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(fiosei co<opeiatioii between our Department and tbe o£Q.cial and 
non'<;‘»fficial workers in the co-operative credit movement. 

Of the other series of esperipients caioied out on the Farm the 
rotation experiment with roseum cotton as the principal crop has 
given most useful infpnnal^on. In this experiment cotton grown 
in rotation with wheat, jmr, gram and tur is compared with cotton 
grown in tl^ same plot continuously. Before these e3q>eriments 
were started the whole programme was submitted to two of the 
highest agricultural authoiitieii in India for criticism. They pointed 
out that the cultivation of cotton on the same land year after year 
was unsound, as it would tend to intensify the damage done by 
insect pests and to impoverish the soil. The table below shows the 
results obtained in practice :— 

Avomgo net |>rulil 

Name uf crup. jicr aerc fruiii 

J007-14. 

Culluii 1 
Wheal f 
Cuttun and lar 
J-mr' 

Uoiloii I , 

(iratu / 

Cotlun 
Tur 
Cotluu 

Taking tJie average value of the outturns per aci-e over a 
IHuiod of seven yeaia, wc findtliat cytton grown continuously on the 
same plot pi-oved to be the most profitable system of cropping, and 
no bad effects from insect pests or soil exhaustion ai'e ‘yet apparent. 
Continuous cropping with cotton has also been practised in paKt of the 
uou-expcrimcnt^Hl ar-ea of the Farm with the same _good results. 
Still it is too early yet to recommend it as a general practice to 
bc^foUowcd; for thei-e is in Berar a considerable area of land in¬ 
fested with cotton wilt and there is some i;ea8on to believe that its 
prevalence, in certain villages is due to the too fruq[ueut cropping 
of the same fields with cotton. 

Another experiment which lias given results which arc contrary 
to what vj^ anticipated is that designed to ascertain the advantages 


Ud. a. r. 
2'J 15 U 

2 U U U 

23 12 0 

3U 14 0 
32 2 It 
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of topping cotton plants when nliout one foot liigh in onlento f^mn- 
-late branching. This practice had previously beeji recommended 
• by the Department to cotton growers though it had never lieeji 
tested experimentally. The results a^ given below:— • 


1 

Average nuttbrn of 
hijins ill lira.*from 
1907-13., 

Topped 

480 

Not topped 

.'123 

Puplieale. 


Topped 

330 * 

Not topped 

373 


Topping involves considerable expenditure an<l reduces the yield. 
It also retards the time of maturing. Needless to say “topping” 
of cotton plants has been, given up on the strength of those 
results. • 

The best spacing dislj^nce for cotton plants has also received 
attention. This was all the more necessaiy a s previous to the opening 
of the Farm the Department had laid it down as an empirical nde 
that cotton plants should bo thinned out so as to stand at a distano^^ 
of from. 12 to 15 inohra apart in the rows. The results for seven years 
are given ..below:— 


Spacing distanci!. 


Average onttum of 
bnpaa in lira. |)or 
acres from 1007-1ii. 


llows’lfi* apart and plants 7' ajuitt in rows 

•> tf i» ft ft tf 

ft 20 * 15 * .. 

.. 20 * „ „ 20 * .. .. 

,, 25 * .. f, ft 20 ft 

Unthinned .. 


520 

90;i 

617 

3»C 

305 

.IBS 


In the first five years of the experiment a spacing di^ance of 
16 inches from row to row and 7 inches from plant to plant !n the 
ft)w gave the highest outturn. • As the plot increases in^ fertility, 
however, owing to the accumulation of the ibsidues of the manure 
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app^:ie<t eveiy year, a wider spacing distance lias done equally well. 
The inore fertile soid produces ^larger plants which j'equii.’e nioi’e 
room. The practice followed by some (cultivators of allowing all' 
the plants which (»ome uj) t(). mature is a bad one, except in the poor- 
(•j»t soils. For soil of medium fertility the spacing followed in 
riot No. l,*is probably the best: in comparatively rich soil 
yielding froju five to siVc hundred pounds of Aapos |)er acre the 
spacing distance allowed in Plots 2 and 3, woidd l>e equally 
good. 

In Berar land is valuable and the area under grazing has been 
reduced to'its lowest limits; consequently cattle manure is scarce. 
Experiments were, therefoie, designed to ascertain what supple- ■ 
mentary .manures c^uld be used with most advantage. In one series 
the nranures compared were 64 mds. cattle dung, 64 mds. poudrettc 
and 2 rads, saltix'trc. Of those poudrettc iwoved to be by far the 
most economical. 

. In a second manurial series nitrate of soda, superphosphate and 
sulphate of potash were tried singly and in combination, and sulpliafce 
of ammonia and (mlciiim nitrate were applied singly. The super¬ 
phosphate, sulphate of potash and sulphqte of ammonia were drilled 
in at the time of sowing .at the rate of 40 lbs. of phosphoric, acid and 
35 lbs. of pota.sh and ^ lbs. of nitrogen jwr acre respectively. 
The nitrate of soda was applied as a top dressing at the rate 
of 20 lbs. nitrogen per acre. The outturns obtained are given 
below: - 


Manuri’;.. 


1 Nitratf! ot Hoda i 

SiiparphiMiihate . 

Siiliihato 01 potash ) 

2 Nitrate and supnrpho|‘plmte 

3 Nitrate and potash 

, 4 Nitrate alone .. ' 

V> Sulphate of ammonia 
(( No manure. 

7 C^cium nitrate 
H Bnporphogphate and pntoHh 
!> SuperphoBuhate ' ..>■ 

lU' Sulphate of potash 


Average outturn of, 
bniKis in llw, fVom 
inuM:i/ 


RHU 

I' «7» 

5(t» 
41Hi 

. 4(HI 


.40:t 

4!U 

SOI 

son 

413 
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The soil is very responsive to nitrogenous manures.* It^ould 
appear to be dcfieient |joth in mtrogen and phosplmtes but rtcli 
* m potash. Actmg on thest* tesnlts, nitrate of soda haft been koeked 
For sale on the Akola Famr and about^ tons of.this feitilian* \v«jv 
sold to cotton growem last year; but the puivliasers were advised 
to use it only to supplement a dressing of cattle-dung j,ppli(?d in th<< 
same year. Tf used alone the value of the ijifa-ease jjroduced will 
seldom cover the cost of the manm-e. Moi-eover, the deteriorating 
effect which this artificial manure has on the soil would almost 
certainly prove detrimental to the stiff clayey loam of the cotton 
tract after a time. 

That both nitrate of soda and saltpetre can be applied at a profit 
to supplement a light dressingi of cattle-dung is evulent fiorn 
the i-esults of the series given below, in which the two fertilizers 
were applied as a top-dressing when the plants weie about one 
foot high:— 


Treatment. 


Average ciiittnrn ii{ 
jtnyM/i ill lbs. |K-r «cif.* 

U»(>7-l:{. 


Not ]iriint lino t<i* 
nmiiiire in 


114 mds. oattIn.dan<!4‘ia lbs. nitrogen ns nitrate (ttil* 

of Hoda. 

32 iiido. oat.tIa:dnng-f 20 lbs. nitrogen .'>1)0 

No manure ‘ .. ... .. it't.'t 

Oimds. cattIe-diiiig + 10 lbs. nitrogen os salt- l(.1l 

petre. • 

32 mds. cattlO'dnng '|-2UJbs. nitrogen ns.snit- oii.'i 

petre. 


.Its. A. I*. 
3S *1 o 

2.'i .s II 

30 o II 

20 :l 0 


The application of the fertilizer has in this case always accguiitcd 
for a considerable acreage profit and lias at the same time accelerated 
the maturing of the cotton to which it was applied. When ap^died 
along with the more bulky manure its deteriorating effect on the 
physical texture of the soil is likely to be Neutralized. 

But the most useful experiment carried out from the'practical 
point of view was that to determine the manuriai value of* cattle 
u^e conserved by the dry-earth S 3 rstem, the urine liein^ absorbed 
by a layer of 6 inches 6f dry-earth spread in the stalls. 
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H 


Manure applied perqV*^ 


Average onttiim of 
iapMiiLlbs. per aero 
lor 4 years. 


Net profit duo 
to manure in 
1014.15. 


• . i*” i 

Dung and nrino oI two bulloolu for 30 days .. i (k)l 

Dnng alone of the same animals for 30 days .. j 440 

Nomann.'o a *• •• *.1 

Their urine alnnr for 30 days .. .. ; 444 


Rs. A. P. 
.14 9 0 
17 1 0 

10 *' 6',0 


The same manures havp been tried for juar in which case urine 
has given an equally good account of itself. It would appear that 
the manurial value of a bullock’s urine conserved in this way for 
cither of the two staple crops of the tract is just about equal in value 
to that of its solid excreta. T|[iis finding has licen recommended 
for geneml adoption and is being put into* practice by many of the 
leading landowners. Owing to the high prices of cotton during the 
time these experiments have been under trial, heavy manuring has 
as a rule been profitable. But few of even the most enterprising 
cultivators yet realize how highly economical it is to manure their 
cotton lands wth such locally available manures as cattle-dung 
and poudrette at present prices. 

The r^ults already obtained from'the different experiments 
with cotton are of considerable scientific as well as pecuniaiy value. 
They have given us a’much more accurate knowledge of the different 
phases of cotton cultivation than ever we possessed liefore: they 
have at the same time exposed the error in some of the rule-of-thumb 
methods commonly followed by cultivators. They have given the 
Department of Agriculture a foundation on which to build up 
future improvements. It is difficult to give any idea of the pecu¬ 
niary value, to che agriculture of the provinces, of the lessons learnt 
on the Akola Farm, which are now being incorporated into the 
farming practice of the leading cultivatora. Had the price of cotton 
Ijecn normal this year '-the introduction of rosmm should have 
increased the farming profits of our cultivator's by at least 10 lakhs of 
rupees, a sum which far exceeds the total expenditure on the 
• Agricultural and Veterinary Departments. 
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LT.^!* P. O. WEBB WABJC. 
Political Agent, Ghagai. 


Locusts appear in Baluchistan at intervals of every few years, 
always arrive after years of good rainfall, and as our redords show, 
enter the province from the Persian side. The flights deposit 
thalr eggs in soft soil and for this purpose the Registan or “^CJountrj^ 
of Sand ” is much in favour. Prom the plains, the flights move 
up into the Baluchistan hills, from whence they find their way down 
to Kachhi and thence into. Upper, and, no doubt. Lower Sind. 
Up to a comparatively recent date the means at our disposal for» 
ascertaining from whence tjiese locusts came was insufficient. Fol¬ 
lowing, however, the appearance of the first of last* year’s flights, 
steps were taken to trace them up, and the result of several months’ 
patient investigation tended to show that the swarms had started 
from the Dasht-i-Lut or Great lUrman Desertt as it is also tenned 
{vide map below). The precise breeding grounds in this Dasht 
were never actually traced, but as flights, coming from the same 
direction, made their appearance almost simultaneously in the 
Bam District, in Mashkel, in ^^aran, in Sarhad, in Seistan, in Neh 
Bandan, and in the Valley o^ the Helmand, we may.take it that ^he 
Lut br^ding groimds embrace a very consid^able area. In general 
characteristidb, the Aoridium peregrinum, which is our Baluchistan 
locust, closely resembles the Aoridium purpuriferum, which -is 
the locust whose depredations are a household word in South 
Africa. Both locusts i^pear after intervals which may extend 
to fflx or ffl^t years: both appear after years of good rainfall: 
both deposit e gga under conditions relating ^o soil, dimate, 
moisture, which are identical: in both cases the hoppers, or, 
as they are termed in South Africaf, the “ vo-j/tgangers,” pack into 
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dense columns whichmovo in a direction it is impcksible to change, 
and devour all vegetation which comes in their way: botl^ i^re 
^ essentially desert insects'ne^ng “hot-dry climates foy their d>reed- 
ing operations; and neither one nor the other are seen, except 
it may be sporadically, in places possessing moii^ damp climates. 
The Aaridium ‘jp&regrinmn is widely distributed, being met 
with.ndS} only in Northern India and Pejsia hut alsR in Arabia, 
Cyprus, and even in Algeria and Morocco. In yet on^ other par¬ 
ticular the Ajcridivim. 'pereqnnum now proves to resemble its 
African confrere. The investigations of the South African Govern¬ 
ment Locust Bureau have shown that the periodic locpst plagues 
which scourge the South African colonies all radiate from the 
* Kalahari Desert, that desert area which occupies the centre <jf 
South Africa. These investi^tions have also established the fact, 
that locust eggs retain their vitality unimpaired for several years 
and that, to hatch out, they require moisture, cAimbined with a 
heat of 90 degrees. The oTbservationa made, last year, in the 
Chagai District, brought to light the fact that the places selected 
by the parent swarms fSr the deposit of eggs were* invariably* 
in a soft, damp soil, and no case came under notice where 
eggs were placed in grdund which did not fulfil these condi¬ 
tions. From the data now collected there is strong reason for 
supposing that the parent swarms of locusts which enter Baluchis¬ 
tan, at intervals of every few years, come from the Kirman Desert, 
and that this desert plays the same part in locust economy as 
does the Kalahari Desert in Soiith Africa, forming a central breed¬ 
ing groimd from which the parent flights radiate for hundreds 
of milhs, and that for some unknown reason, but which is'also 
found in the case of the Kalahari region, certain of thMc 
flights find their way back to the Great Kirman Desert to lay their 
eggs again and to start the whole vicious (drcle revolving once move. 
Once a parent flight has started out in the world on its caareer (A 
devastation, what happens seems fairly clear. A suitable locality 
having been selfcted, eggs are deposited. This ia done in the form 
of an egg pod which varies in length from 1—2 inches and which, 
in*general appearance, resembles nothing so^uch as a action of 
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lead pencil. PoQs contain some 1^ eggs laid vertically, each egg 
being attached to its fellow by a gelatinous substance. A seer 
weight of eg^ represents about a lakh*of young locusts which, 
g^ves about forty lakhs of these pests to the nmund. Provided the 
weather conditions arb favourable, the young hoppers hatch out in 
from ten to twelve days. Eggs hatch in succession, the result 
being a procession of minute red insects which, a few minutes after 
‘ emer^ng from the ground and exposure to the air, assume a black, 
almost coal black, colour. The young hoppers make at once for the 
nearest vegetation, on which they start feeding. They pass through 
various moults, attaining maturity in about six weeks’ time. 
Selecting a day when a strong wind is blovang in a favourable 
direction (and the important pa^ which wind plays in the move¬ 
ments of'these hordes is not, perhaps, quite fully realized) the young 
locust swarm launches itself into the air and starts, in turn, on its 
career of devastation. Locusts are understood to attmn an age 
of three months, and during this time they mate and deposit eggs. 
Prom the investigations made last year, it was not quite certain 
whether the '(^hole swarm deposited its eggs together or whether 
eggs are laid in a succession of favourable places, as the swarm 
forges ahead. The evidence seemed rather to point to the latter 
being the case, for a swarm known to have pitched and deposited 
eggs was found, later on, to contain many females distended with 
eggs. Each flight seems to be endowed with a determination to 
prolong the line of flight which was followed by the parent swarm 
and none of the flights which bred in Chagai, or Valley of the Hel- 
lUand, last year, was known to have' returned to Persia. The 
nomad Baluch collect quantities of females in egg and u4e them 
as an article of food, their practice being to parch them ovmr a slow 
fire and store them in bags, until used. Locusts treated in this 
why are said to keep for four or five weeks and to form quite a 
nutritious food, it has' been observed that once a locust visita¬ 
tion ha? started, it does not spend itself until the lapse of a pmod 
of from two t6 three years. This is probably ascribable to two 
mum causes. The time must naturally come, as the flight advanens 
d^oriting eggs and propagating its spedes, when the temperatom 











M t4l«'o6iiUii{ib i|bui !|ii 'rents^ia^t «a0li^l9g 

b«t>4| attft«hed to its Ulhm t>r 9> aser » 

ol 1^ i/prmati «boa| » jKning kxn^ vhic^^ 

« aiiout f 1)1^ lukhii ot theifa B t(» tSia tuantid* Prokded %‘kc 

.veatbet eondiHonit aid favoWhlft, ih^ youAg hoppom haK!ih^ottt in 
•frota ten to i)ay<t. M h ta m th(> romb= 

b«ng » proeo<^iop of no'iatp rtff m^eots wbjlcb a few iiumit(<B aftei 
g rroi th gjouytd aiid * vpo'iuia to tht* aii, atatuae a bUck 
aliD'Krt wa' bb»«3k col“Ui The voting 'lOppAffi niHkt* at once for tbp 
»ye»P8t vpgeta'jor on wb cb fhev si *1+1 ‘wling Thpv pass through 
^'rttfi'jus nunhs attaitnag niftfiaiifr in ab<m six H^eks’ time 
ijaiiHing >* d 9 hr^ 1 at* >n^ tviml }•> hint ‘uj lo a 'at 
IffKtK n (slid tin ir ?oj mi p r< .'!i« 'b ‘ it i n i\ m ibi mote 
tJ bo» l^.^ Ml >t, IPX .ap , <j nif ftd'y r abrcjjtbp voiuig 
*OPU4‘ ^am» F4JAff««, «n tutu, on its 

raiPPT of dett^tatioL >-< 0 PtMt m nmlp*stood to attain an ^ 
of thriH. .md dvi» irtrr, np*^*v matp and dopo'-it p{i^. 

Vroin rh* ir ’ ffTfrm noi tpiifo otiiaiu 

wUcthMi «bi lamg iiriiMi(»iiwiT a vtliethtT 

t<[p Ian' >1 g tintinmntf^r’' “ <' 'bt ssrarm 

ahf*»tl Tn* imps t <**o» "* i* jo th< latter 

fxsngtbo tatp toi ^ s>ar!o l.n>*\ni i » <'Vf‘ pliliwf and tlejmwted 
pgiAi v>sM fmitd, latPi on to ountain meuv fiimiU-s di^<ii«dpd wtli 
t? 8 H!' di JligJd speins to be endoned with i deterninuitioii to 

lin*lot >;[ tbi Une of lUgh+ wbiA t< IIouimI I>\ the patent awami 
and muM* of the rtiglrf m whu'h bre I m < 'hagai « Valley of ibe Hel- 
mand Ja*it vea’* ^ae knowo to hair jfifj'^«ed to Pircda The 
iioiiial Baluefi collect quantiuof. of bnmb«* >n egg and use them 
as an article of fopd, i hsii ]ffsc< I oi ng ^ o patch them a slow 
tire and store them in bi^, until ns»d L'K'uWs treated in tins 
way ate said to keep for four or weeks and to loiatn qmte a 
nutritlouB food. It his bean obharferi that onoe a ioem^ visits 
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of the waning summer is not suMdent to hatch oaf eggs, lu^d these 
have, therefore, to lie dormant in the ground until a new summer 
,bnngB with it such conditions as are required. The* other cause 
relates to the moisture which pla^ra qo impo^tqjDt a part in tl)e 
hatching of locust eggs, and which is evidently a spedal provision 
of Nature, for moisture accompanied by heat postulates the neces¬ 
sary supply of vegetable food for the young locust. Eggs will not 
hatch out unless kept well damped, and so it must frequently 
happen that the supply of moisture in the ground is exhausted 
by evaporation before the lower strata of eggs in each egg pod can 
hatch and, in such drcumstances, i hese eggs must remain latent 
either until more rain falls or until the following Spring. The 
flights which enter Baluchistan make for Sind, and the^questidh 
now arises, whether the locust visitations of Northern India 
and Sind which come round with siKsh unfailing regularity are 
endemic, or are due to pulimtions of locust energy which, starting 
from the Great Kirman Desert, spend themselves, in the course oi^ 
two or three years, but not before each pulsation hfis wrought 
a devastation which is. to be computed in lakba of rupees.* 
Locusts in the flying stage cannot be dealt with, and all that can be 
done is to prevent a flight settling on trees, gardens, or depositing 
eggs in standing crops. Given suificienf men', this task is not so 
difficult as would appear at first sight. If we assume the correct¬ 
ness of the theory that each parent flight starts from a common 
central breeding ground, it follSws that if we can destroy the chain 
of life of each locust flight, we prevent the damage and loss which 
must otherwise ensue untif Nature herself intervenes with climatib 
or other conditions which bring about the termination of the pla^e. 
If locusts (aikmot be dealt with in the flying stage, the matter is 
different vhen they are breeding and after they have hatched out. 
Prior to breeding, locusts assume a vivid yellow colour^ qmte 
dix.erent to the piiddsS tinge they tak^ on the last momt and 
^ before starting on their flight through the air.. The a|^aranoe 
of yellow locuats, therefore, indicates that the'flight is about to 
deposit eggs, and, where possible, steps should be taken to Imep all 
subh flights under observation. iK this perilbd tlm females are so 
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heavy and distended with eggs that they are unable to make 
long flights. On alighting on ground suited to the purpose, 
mating begins, and this is followed by the deposit of eggs in the 
soil. The female, would a^^ear to have the faculty of elongating 
her body for she extends it into the soil to a distenoe of about 
double its mormal length. Grounds where breeding is taking 
place should, where possible, be marked out, by means of {dllars, 
and as many people as possible should be set to work at once 
collecting eggs. Amaund of eggs represents 40 lakhs of young 
locusts and the damage which 20 lakhs (if we allow 50 per cent, 
loss) of yotmg locusts can do is very heavy. 

If the breeding ground is near a village or crops and rewards 
sufficiently tempting are held out, it is sometimes not difficult to 
induce the villagers and their families to turn out and collect eggs. 
The quantity wliich one man, when he has acquired a little expe¬ 
rience, can collect in one day is remarkable. The exposure of eggs 
to the direct rays of the sun for two hours, during the maximum 
heat of the flay, has been found to destroy, their vitality, and plough¬ 
ing is thus a measure wliich can often be resorted to with advantage. 
It must, however, be observed that such destructive measures 
as these, together with those of a more mechanical type referred to 
later on can, with one exception, only be used when the flight is a 
small one and the eggs can be easily reached. When these two con¬ 
ditions do not exist, as is unfortunately so often the case, the only 
com'se which remains is to wait until the young hoppers appear and 
then to direct one’s whole energy to their destruction. A series of ex¬ 
periments on locust destruction have been conducted by the Locust 
Bureau of the South African Government, and the result of these 

t 

has been to demonstrate that poisoning with the preparation of 
ar^nic, known as arsenite of soda, is far superior to e^ collec¬ 
tion or. any other means of destruction. Experiments on the same 
subject! conducted by t'he Russian Government in Transcaspia, 
have resulted in the immense savii^ in crops from locust 
dama^ which the last decade has seen. The experiments conducted 
in Transcaspia are of particular value to us, for they were conduct'- 
ed under conditions v)hioh approximate closely to those found in 
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Noithexn India and Sind, and 'they indicate that^ no ny^tter how 
unfavouzable the conditions relating to locality of the breeding 
^ground may be, arsenite of.soda*can be employed with efficacy. 
This poison, mixed with molasses or sugar, is used as a spray, aud if 
sprinkled on a narrow belt of vegetation or gr^ss in front of a'moving 
column pf locusts, destruction follows within a period of four da^^. 
This method has not, so far as is known, been tried in In^a, but steps 
are now being taken to test it in Baluchistan. Another method of 
dealing with locusts, in the hopping stage, is to spray them with 
water in which a small proportion of soap has been dissolved. This 
clogs their breathii^ orifices and, second to arsenite of soda, has 
been found, perhaps, the most cfiective way of dealing with these 
pests, before they have .acquired \\;ings and taken to the air. There 
are various other ways of (lostroying young locusts. Shallow ditches 
provided with screens of American cloth are perhaps as good as any. 
Into these trenches columns of young locusts are slowly driven, 
and, as soon as the trenches are full, earth is either thrown in above 
and beaten down, or wood or grass sprinkled with kerosene oil is 
placed on top aud ignited. In soft sandy soil, ithui^ been foimd* 
that cloth screeirs arc not absolutely essential, provided that men, 
with brushwood brooms, arc stationed on either side of the column 
so as to prevent the young locusts moving outwards away from the 
tr-cnches. Another means which has been employed, in some places, 
with advantage is an axle, bored at intervals with holes into which 
brushwood brooms are inserted”, aud mounted on wheels. As the 
axle revolves, the brooms sweep the hoppers into a sack provided 
with a wide mouth, which fs trailed along the ground. From time 
to time the*bag is emptied and its contents burned. Hoppers puck 
at night under the bushes on which they have befin feeding, aud 
another means of destroying them is, therefore, to spray tlinse 
bushes with kerosene oil and set them alight. Special instrumeifts, 
called torches, can be obtained for this purpose. In some'places 
it may be found advantageous to resort to this method df ^estruc* 
tiou, but it has the disadvantage of being both clumsy and e;^pen- 
sive. To aU mechanical means of locust destruction, other than 
spfaying, one great disadvantage attaches, qf disadvantage which. 
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it will found, also easts in the ease of e^ collection, and this 
is that it postulates the employment of a very large body of men, 
if any really-appreciable results are to jbe obtained. Now zamindars 
ue, as a rule, supine and difficult to move, and although it may 
happen that some paifticular energetic District Officer may occasion¬ 
ally succeed in inducing bis cultivators to turn out and combat 
these pests, yet the fact remains that the task is an uncongenial one, 
and rather than face the toil and trouble which a locust campaign 
involves they arc prepared to see their mops suffer. The Indian is 
both by incUnation and nature a fatalist, and he is apt to prejudice, 
at the start, any attempt to combat a locust invasion by believing 
that he is engaged in a hopeless struggle against impossible odds 
and a struggle which his forebears had always dechned to face. In 
addition‘to this there is the further objection that the Acridmm 
p&regrmum is a desert locust and prefers to deposit its eggs in soil 
which approximates to desert conditions, and it follows that in the 
localities it favours for propagating its species, it is rarely possible 
to collect the number of persons necessary to carry on an efficient 
‘campaign. On.the other hand, as has been found in Transcaspia, 
sprayii^ offers no difficulty which cannot be overcome with a little 
trouble. It is inexpensive, needs a very few men to work, and 
these can conduct the campaign in places and under conditions which 
would, otherwise, be impossible. The requirements are merely a 
small machine fitted with a proper nozzle—that known as the 
Bordeaux nozzle gives the best results—the poison itself which is 
made up in drums, ready for use when mixed with watm, and 
u supply of water which can usually'be arranged for at little 
expense. 


Not$.—WB have ratuned the names of these locusts as given in Colonel Webb 
Wf j^s manuscript, but would point out that the name Sohittoeerea tatarua, Linn., 
is used for Aeridium,ptregrinum in Mr. W. F. Kirby’sFauna” volume on A«ridiid«., 
whilst the name den'dtttmjmrpKVi/siwm is given as a synonym of the South African 
Species, (^frOuanthacris uptmfaieiata, Serv., in Mr. Kirby’s Chtalogue of the 
Orthoptera.— (Eoitob.) 
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I. Introduction. 

The results obtaiued, up to the eud of 1913, pu tLe improve¬ 
ment of indigo in Bihar were published by the Bihar Planters’ 
Association in January df last 3 ^ar and copies were then distri¬ 
buted to the members. It is not proposed to*recapitulate here the 
contents of the first report but to deal with the progress which has 
been made during the year 1914. 

There are five main direetions in which the indigo industry 
can be developed by scientific methods. These are as follows :— • 

(o) The production ^)f an ample supply of good, well-gjo\^i 
seed at the lowest possible cost and with the feast 
.trouble to the planter. 

(6) The production of the maximum yield of indigo au<| of 
seeih from the plant now grown. 

(c) The improvement of the plant ^y selection that tKe 
yield of indigo and of se^h can be still’further 
increased. The selection work, both on Javfl and 
on Sumatrana indjgo, is in progress at Fusa and the 
results will be publif^ed next fear. 

( 1«7 ) 
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(^) .The pieparatiou of finislied indigo, in u standard form 
of high purity, suitable for the Home dyers. 

(e) Indirect improvements, such as ther'produotion of more, 
valuable cover*crops for Java indigo and the dis¬ 
covery ol methods of increasing tbp efficiency of 
fSeeUi, as a manure. * 

f ^ • 

The present paper deals with the progress made in establishing 
the seed supply, in improving the yield of indigo and also in finding 
a more valuable cover crop for the Java plant. Nothing has been 
attempted in the direction of studying the mauufactming process 
with the view of discovering the best way of producing pure indigo- 
t^n direct from the plant. This is not necessary for the local trade, 
but it will have to be taken u^) if natural indigo is to make any 
progress in the European market. One of the great advantages 
of the synthetic product is that it is easily manipulated in the 
vats, whereas natural indigo varies greatly in composition and 
dyeing power and therefore requires expert supervision. Under 
modem conditions of production, this is a gieat disadvantage. 

I 

II. Tub MANUFAOTUltE OB iNmOAN. 

Erom the standpoint 'of the planter, the indigo plant is giown 
mainly for the sake of the indican in the leaves. There is a bye- 
product called seeth, which consists of the plant residues after 
extraction and which is a very valuable manure. In the manu¬ 
facturing process, the green plant is' steeped in water, the indigo 
ib pfedpitated, collected into cakes, dridd and sold as a dye. It is 
usual to apply the term manufacture to the process of'converting 
the indican in the cut plant into indigo cakes in the factory. This, 
however, is not the whole matter as the indican itself has to be 
manufactured first of all by the growing plant. The present sec¬ 
tion deals with the manufacture of indicail by the plant and with 
the conditions under which this process goes on. It will be clear 
tliat this is the c6ntrc of the whole subject and that the fvtwe of 
the indigo industry in Bihar will defend, fret <md foremost, m 
the capacity of the fW^titm comtnunity to apply the principles 'set 
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orlA belaiff and make the plant produce the maxdmuni anvoml of 
indioan. . • 

Indigo is a le^jminoua plant and, like all members of this 
order, is characterized by a hi^ perceittage of pi^rogeu in the see^. 
This nitrogen <^ccurs in the form of proteids and is placed there 
by the. plant for the sole purpose of nourishing tl^o seedling in 
the first stages of existence and supplying the protoplasm of its 
gromng cells \vith nitrogenous food until it can lead an indepen¬ 
dent life. 

When sown, the indigo seeds at first make no growth above 
ground beyond the two small seed leaves. All the development 
is subten'anean in the form of roots, and, at a very early stage, and 
before the first real leaves are produced, swellings,- known as nodules, 
begin to appear on the roots. Soon afterwards, indicau can be 
detected in the first real leaves, but this substance has not yet been 
found ill the seed. These root nodules are of the first importance 
in indigo (as in all leguminous crops) and, as will be seen later^ 
everything in indigo cultivation and also in the separation of 
the indigo from the green plant in the factory, depends on the 
successful working of these root nodules' and of the roots. 

The essential points* about these nodules are two. in the 
first place, they contain bacteria {Rkizobium) whicli have the power 
of assimilating the free nitrogen gas of the atmosphere and working 
this up into materials from which the indigo plant makes the pro- 
teid it re(][uires and also the iddicau in its leaves. In a sense, the 
first stage in the fuoduction of indican is the nodule of the indigo 
root and the source of thiS indicau is the nitrogen of the air., hi 
the second place, the food of the bacteria in the nodules is supplied 
by the plant «nd, for this purpose, substances of the'nature of sugar 
ore passed down from the leaves into the nodule to feed the bacteria. 
The arrangement is a true partnership between the bacteria £ad 
the indigo plant. The bacteria produce from the air the materials 


' Xhe vall-boiiig gf all Iqgummoufi oropa in In^ depends on tie aeration ot pm not 
nodnlea It ia true that tbe place of loguminottB orops in agrieultoro hoa long been nnderatood 
and the rOlo of the nodnle is now leeognised, Tlie agrioultariat, however, doea not always 
appieoiato the needs of the nodnle itself. 
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for nia^ng proieids and indican, in return the plant feeds the 
baviteiia ivith sugara. formed in the leaves. Leguminous plants, 
however, if grown in soil rich in nitrates, do not form nodule but 
absorb the nitrates direct in the same manner as other plants do. 
These essential facts of the work of the nodule, in the plant eco¬ 
nomy, must ^e clearly grasped at the outset as on this depends the 
understanding of this paper and the perception of the principles 
on which the improvement of indigo depends. It must also be 
remembered that those parts of the indigo root which absorb water 
and minerals also require air and will not work in the absence of 
oi^en gas.< 

The development and activity of the root nodules of indigo 
tike place best when the plant is grown on somewhat poor land. 
On such land, the Bail contains little nitrate, and, accordingly, the 
nodule factories are working at high pressure to supply the proteids 
required. Large amounts of the nitrogen and oxygen of the air 
^e used up and the leaves of the indigo become rich in indican. 
Every planter knows that indigo grown on rather poor land (ztlla 
indigo) gives the best yield of fimshed indigo and often the best 
colour. Poverty of soil in nitrates is one of the conditions for the 
production of numerous nodules on the* roots and incidentally of 
high indican storage'in thb leaf. 

When indigo is sown on rich laud, containing a high proportion 
of organic matter such as seeth, the number of nodules formed on 
the root is small and the bacteria 'in them do not work at any 
g^reat pressure. In such soil, nitrates are formed in abundance and 
the indigo plant then behaves like tobacra and takes up its nitrogen 
by Way of the root hairs, in the form of nitrates dissdlved' in the 
soil water. Under such circumstances, the growth is rapd but 
little indican is accumulated and, if such plant is steeped, it gives a 
small proportion of indigo and moreover of poor quality indigo. This 
fact is also well known to planters and thS inferiority of the crop 
from hi^ly manured land, compared with zilla indigo, is underikood 
byaU. ' 

The activity of the root nodules reaches its maximum about 
the time the plant is «3ady to floWer. At this period, the leaves are 
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also rich in indican. At this tilde, however, the indicaii in the leaves 

• • 

bej^na to be called upon by the plant and to be utilized by the 
flowers and devels^ing* seeds. *lt is said that ii the 'indigo 
' crop bursts into flower, the yield of finished^ indigo will fall 
and the colour will suffer. * 

The activity of the nodules d^ends on two main faotors-^a 
full continuous supply of air from the atmosphere an^ a supply of 
food from the leaves for the nodule bacteria. If either of these two 
things is interfered with, the nodule factory does not work. As 
regards the supply of air to the soil round the nodule, this is at first 
an easy matter in Bihar provided the surface soil is vreli and deeply 
cultivated and if crusts, fonned by rain, are broken up w'henevcr 
they occur. When the monsooij sets in, however, diificulties fti 
the air supply to the nodules begin. If the monsoon is short and 
there are no large falls, the nodules get enough air and, if there is a 
succession of such years, the air supply in the soil is abundant and 
Java indigo reaches its maximum development. If, however, 
there is a heavy rainfall so that the soil is packed by rain and the 
air spaces destroyed and filled with water for lo^g periods at a 
time, then the supply of the essential air to the nodules, and to the 
roots generally, is cut off hnd the activity of the whole root system, 
including the nodules, is stopped. At the same time, no further 
indican can be produced. When this happens, the whole economy 
of the plant is upset and it cannot manufacture any more food. 
A starvation period sets in and the reserves are called up. As at 
flowering time, there is an inunediate run on the reserve indicaii 
and this is consumed. If*the plant in this starving conditiQn fS 
cut, it*willgive a low yield of indigo, of poor colour just as flowing 
indigo does.* As the starvation process proceeds, the plant begins 
to look unhealthy, the leaves faU and alter in colour and at last 4 ;he 
stage, known as the wilt disease, appears. This is not a disease 
but the last phase in starvation, resulting from the destru^ion ef 
the hodule factories and of the absorbing portion of th^ rpots, the 
activities of wlpch have come to an end. This has been bi^ught 
§,bout by the cutting off of the air supply by the heavy rains con¬ 
solidating the soil and filling* its* pore spa9e8 with water. This 
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The land on which indigo is gl-own should be drained by the 
Puiui system so that each field has to deal with it^ own rainfall only. 
This method was referred to in the last indigf report and it has 
been carried out, with great success, on the Dholi estate. Any 
planter can now see fbr himself this method in use on the large 
scale. 'This drainage system controls the rainfad and prevents 
waterlogging to a great extent. Consequently, under this method, 
the air supply in the soil lasts longer and the danger of wilt is dimi¬ 
nished. Further, by keeping the nodules working by the increased 
ail’ supply, the colour of the finished indigo will be improved. 

The adoption of these methods in most eases will result in 
two good cuts of indigo. After this, the stumps should be dug up 
and the land put into rahi crops. If this is not done, the land gets 
foul with weeds. None of tliis indigo should, under any circum¬ 
stances, be kept for seed. 

CvUivation -of Surnatrema indigo .—This plant is sown at the 
begimiing of the hot weather, and, in order to bring the moisture 
near eiioi^ to tlic surface for germination, the land has to be 
compacted to a great extent. By this means the aeration of the 
soil is partly destroyed and the young roots are liable to suffer 
from want of air. As soon as the plants are large enougli, 
they must be cultivated Avith lever-harrows and this must go on 
till about three inches of loose soil have been worked up. The root 
system of this plant is not so strong as that of Java indigo, so the 
spring tine cultivator should be- used with care. After the 
first cut, the land should be worked up and aerated by means of the 
spring tine cultivator or the ordinary plough. 

When sown on moist low-lying lands, the soil should be well 
cultivated beforehand so that there is a good supply of air. Any 
lo-sp of moisture will make little or no difference as it is mr—not 
water—^which is important in such cases. 

Pruning indigo (A the. first cut .—It will be clear, from the point 
of view of the plant, that the whole economy will be upset when 
it is cut down completely at the first cutting. The transpiration 
current will be stopped and the stumps will bleed. The nourish¬ 
ment of the bacteria ^n the root.nodules will be interfered with and 
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a great deal of the reserve food, of the plant will be taken aw'ay* 
A few leaves should be left to carry on the transpiration current 
and also the nakedwranohes at the base of the plant. Thia is *a 
great advantage in w^ years*likc 1913, when at Pusa tlie total 3 rield 
of leaf was increased by about 30 per tent. ]>y tiiis means. Thw 
method of taking the first cut involves no extra expense and only 
a little trouble in teaching the coolies. It is no advan%ige to take 
the old wood to the steeping vats, indeed, it is a positive disadvan¬ 
tage, as the cost of transport is increased and the concentration of 
the liquor islowered. The sedh is also of less value. To the indigo 
pknt, struggling to make new growth in semi-waterlogged condi¬ 
tions, the maintenance of the transpiration current by tlrt* few leaves 
Jeft and the reserve food in the old wood make all tin* differ¬ 
ence between life and death, artd besides accelerate the nc‘\v 
growth. 

The methods of cultivation advocated in this section ivere 
partially put in force on the,Dholi estate for the 1914 crop. The 
result was a record yield of 23*5 seers of indigo and of 170 maunds* 
of green plant per bigha. This is only a beriming andrf<t.ill better 
results arc easily possible. 

IV. Thi Seed-Sitpply op Java Indioo. 

An ample supply of well-grown seed of Java indigo is the first 
condition of progress in rehabilitating the J3ihar industry. As 
pointed out in the first report,,the area under this crop fell from 
70,000 bighas in 1910 to 15,000 bighas in lois largely on account of 
the difficulty in growing th<5 seed. ^ 

In •connection with the seed-supply, it must be remembcTjed, 
that Java indigo is a leguminous crop and, in conuuon with t»ther 
members of this group, the seed contains a high percentage of 
protcids. Leguminous plants assimilate atmospheric nitrogen fin 
their root nodules and by this means manufacture substance^wliich 
can Ip worked up into new proteids in the leaf. Until the nodules 
■are formed on the young roots, they are dependept on the* reserve 
protdd stored ih the seed. On this account, it is essential* that 
leguminous seeds are sown tjiey should be well lippned. and 

12 
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of good q^uality.' Hence, too much' attention cannot be paid to the 
sQpd-siipply in indigo. With poorly matured! seed, the seedlings 
have 'no proper chance of estabiishing themspvcs and an uneven 
crop, full of weeds, is bound to result. During the last few years, 
t\ie quality of the seed sown has been very poor and this is one of 
the reasons why the crop has degenerated so markedly. ^ 

In the /irst report the following recommendation was made on 
the subject of growing seed :— 

“ The Pusa experiments on the growth of Java indigo for 
.seed point to very definite conclusions. In wet years, like the 
present, a jjrop of really good seed is, as a nde, impossible after 
cutting the indigo for leaf. In future, leaf-growing and seed- 
growing should be regarded as separate things. For seed, Java 
indigo should be sown about the middle of August on high-lying 
well-drained lands. The seed should be sown in lines, about t'.vo 
feet apart, so as to promote branching and ensure abundant polM- 
nation. At first, cultivation and cru^ breaking should be carried 
'out with the lever-harrow, but when, the plants increase in size, 
inter-cultu!re and weeding should be done by means of the Planet 
Junior hand hoe. Grown in this way, indigo escapes the so-called 
disease and largo crops of good, ’W'oll-grown seed can be 
olrtained." 

This method gave good results on the Dholi estate and a fine 
crop of seed was obtained in February 1914. The plants, however, 
were rather too thick, but during the present crop they have been 
thinned considerably and stand aboiit nine inches apart. The result 
is shown in Plate IX, and it will be‘seen that an exceptionally 
fine crop has been obtained. The waght of seed will bo detbrminc^ 
and the figures published in the next report. As far as can bo 
judged at the time of writing (December leth), the yield of seed 
wHl not fall far short of ten maunds to the acre. Similar results 
have been obtained at Pusa this year and,^as far as this method of 
seed-growing is concerned, the experiences obtained at Pusa ^d at 
Dholi in 1913 and 1914 are identical. There is, no doubt that 
this method of growing seed is very satisfactory and that it should 
bo adopted on all i,ndigo estates. 
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JAVA INDIGO FOR SEED ON THE DHOLI ESTATE. 
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' The production of seed n«w offers no difficuity and’ yields oi 
8 to 10 maunds jl>er acre can be obtained. High-lying *Lalids, in a 
clean condition, n^st bfe selected'for the crdp, and it will be a dis¬ 
tinct advantage if the field w drained on the Pusa system. Sowing 
must be done duringthe first half of August<iftd the ordinary iiwfigo 

drill, in which*alternate shares have been removwl, can be u»?d. 

• • 

As soon as the plants are well establishet^ the surface crusts should 

be kept broken with the lever-harrows. This is essential if the best 

results are to be obtained as indigo requires air for the root nodules 

and these nitrogen factories will not work properly if there is a 

crust {papri). About the middle of October after the hathia, 

the plants should be thinned by hand and they slioukt stand about 

nine inches apart. The crop should now be cultivated as deeply^as 

possible both ways with the five tine spring tooth cultivator, so 

that-the upper four indies of soil are^worked up into a fine mulch. 

On no account should this cultivation be omitted. Weeds are 

kifled and the roots are given a full supply of air. The root hairs 

cannot work without oxygen while both oxygen and nitrogen afe 

essential raw material for the nodules. It has lieen Stated above 

that indigo seeds are very rich in nitrogenous reserve materials 

(proteids). This material is made by the plant from atmospheric 

nitrogen and the first stage in the process takes place in the nodules 

of the root. Air must therefore reach the nodule in abundance, 

and, for-this reason, the deep cultivation for seed in early October 

is essential. If this is not done and the indigo plants are left in the 

hard, unbroken soil, it is obshrved that they set very few'seeds ajpd 

also begin to look unhealthy. The nodule factory cannot work ^or 

want*of row material and, in consequence, the supply of matfrials 

for the seeds is not available. The seeds are theueiore not foiined. 

A full supply of air to the roots is necessary for the production of 

a good crop of indigo seed. 

As pointed out iu the first report, j;he proper spacing of th(‘ 
seed plants is an important matter. The flower of .feva indigo is 
a bee flower qnd the visits of these insects are. necessary to bring' 
, about pollination. If the plants are too close together, they gene¬ 
rally flower at the tips of the’brasichcs onl^and, even it flowers are* 
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fOnned in the dense shade, the beee do not visit them. Air and 
light arc necessary for the production of side "jranches, for the 
formation of flowers and for ensuring the visits bees. 

V. Indirect Mditiods of Improving the Indigo Industry. 

There are two indirect methods of improving the indigo industry, 
namely, the provision of a more valuable cover crop for Java 
indigo and the better utilization of seelh. 

Cover crops .—^As regards a better cover crop for Java indigo, 
a new variety of wheat, Pusa 4, has been introduced which can be 
grown with indigo on hi^i lands. This wheat is a rapid grower, 
does not tiller much, has a very strong straw and is provided with 
few leaves. On this account, the young indigo plants get a full 
supply of light and air and the two crops do very well together. 
To give the indigo roots enough air, the mixed crop should be well 
cultivated in November with the lever-harrow, the tines of which 
should slope backwards so that none of the wheat is pulled out. 

This wheat has been grown \vith indigo on the Dholi and 
Hathowri estates for some years and has done unifonnly well. A 
general average of twenty mauuds of grain to the acre can easily 
be obtained. The wheat stands up well and is easily cut by a 
reaper, while in threshing there is no trouble. The grain separates 
out easily in the machine and the sample is a very fine one. It is 
much liked by the people and round Bunhar and Hathowri the 
raiyats are taking it up. A largo supply of this wheat is available 
for seed on the Dholi estate tliis year. This variety i s likely to fetch 
a premium at the Calcutta mills, so an effort should be made by the 
Indigo Planters' Association to establish a grade of Pusa 4 in Bihar 
for the Calcutta market. Later, when the cultivation spreads, 
shipments to England can be made. 

'Che efficiency of seefh .—^As is well known, se^h is a very good 
manure 'or tobacco, but its value depends to a great extent on its 
power of aerating the soil and of giving the tobacco roots an an: pie 
supply of air. Experiments are in progress at Pusa with the object 
of getting a better return from seeth. Evidence has been obtained 
that if the tobacco lands arc mixed with small pieces of tile (thikra). 
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the amount of organic mattef for the crop can 4)o reduced. The 
cost is not very j|rcat and a plot which was improved at* Pus^j in 
this way nine yei'm ago still shows its superiority. .If tlic'present 
* supply of sedh can !>e made to produpc the same results on two or 
tliree times the area, the factories will be fliaterially assisted and 
the iucygo inddstry will receive an indirect benefit. The large scale 
experiments on this subject will be completed by tV end of the 
present year and, if the final result is successful, the luethod will bo 
brought to the notice of the planters. 


On February lOtli., 1915, a laigc number of the leading meinbtiis 
of the Bihar Indigo Planters’ •ibssociation visited Dlioli in ordeJ’,to 
see the improvements, referred to in the iibove ieis)rt*, in indigo 
cultivation and in drainage, carried out on an estate se-ale. 

The Pusti system of suiiaoc drainage was expltiiiied in iletail 
and areas of the estate wVre shown which have been transformed 
by surface drainage in a single year. In one case, a large area, 
which previously gave little or no return, was styn ill chillies, the 
rental of which is now ninety rupees iici' bigha. In another case, 
some of the land which had previoi^ly b(;<!n rendered very infertile 
by scoiu', was seen imdci* tobacco a I'ental of one hundred 
and forty rupees a bigha. 

Thei’c was a Large area under Java indigo bearing a line crop 
of seed and also mixed crops of Pusa 4 wheat and indigo. Lever- 
harTows and spring tine cultivators were shown at work. This 
visit was a great succds and the demonstrations were folloMftid 
and discussed with the closest interest, ft is hoped that meetings 
such as this will take place every cold Weather and that if will be 
foimd possible to combine visits to Dholi and to Pusa. 
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Si‘iNi5LE8.s Cactu.s. —Iti rccciit numbers of the Jouriuil' there 
have appeared some accounts of the use made of prickly pear as a 
food for animals and of the dilliculties experienced in getting rid 
of the spines in order to render the material fit for feeding purposes. 
It,may therefore be of interest to soiiie of the readers to know that 
some time‘ago the present writer came across several clumps of an 
almost Spineless Cactus near Mandalay. 1^'om all appearance 
it had been growing there, alongside the conuuon spiny OputUiu, 
for a very considerable time and the only information that could be 
obtained regarding it was that it had been brought from Amarapui'a 
a few miles away, and planted in its present position about the years 
1888 to 18110. It woxdd be interesting if one could ascertain whether 
the plant is really indigejious and whether it was known before 
Burbank produced his Spineless (!actus, but further attempts to 
obtain information have not been successful. 

The plant when examined was of a duller green than the prickly 
pear aroimd and although the small swelhngs or " cushions ” 
(tubercles) exist they are free from spines. But on ismtie of the 
cushions, particularly on the younger joints, there are a very few 
minute spinules. These spinules, however, are so fine that'they 
arc often scarcely pej'ceptible to the touch and are also delicate 
enough to be rubbed off by hand and conseipiently easily got rid 
of. The ” joints ” are somewhat large, more regularly oval in shape, 
thicker and, as far as one can ascertain without careful experi¬ 
ment, at jeast as succulent as those of the ordinary spiny cactus. 
'The situation is a very diy one and this may accoimt for the some- 


• Ayri. Jour. Judin Vol. IX, I’artd II & IV, Ajiril Si Outobur, lUW. 
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what shrunken appearance of-both the species,when last seen? 
No flowers or fruits'have yet been seen by the writer. * • 

Owing to the fodder bonditions of lliuiua tuul the sniaJI ckauct's 
bf scai-city, Cactus is Very unlikely to be of any use for feeding pur¬ 
poses in this province and consequently exporinuftits are not being 
tried with the j[^nt. if, however, the Agricultural Oepaitments 
of other provinces wish to experiment, arrangements Vill l)e made 
to obtain and forward a few cuttings. 

The writer under-stands that trials of Jiurbank's Spineless 
Cactus have already been made in India but can lind no record of 
results. The Cactus in questiorr might lend itself to selectioji. 'Hie 
absence of spines and hair-y tufts, the abscjice of even spinules frojii 
’the older joints and the ease with which these, where they tlo occur, 
may be r-ubbed off, or otherwise removed, indicate that.selection 
would be effective in producing a variety entirely devoid of 
armour. (E. TnoMrsTONE.) 


An Improvised Stackino AiTAitATUS. —The • apparatus 
described below was used on the Baugalorxi Crass Farm dining the 
har-vesting season of 191^*14. It consists of an upright pole of « 
inches average diameter, 28 feet long, whi«h is supported by a hinged 
tripod fixed to a movable collar clamped to the upright at a height of 
about 15 feet. The tiiimd consists of three jmles of 41 inches 
average diameter, and 21 feet long each. 

To the upright pole at a height of about 20 to 22 feet is clamped 
a projecting arm of 2^ incheS square iron, bent at the end iutoa ring qf 
about S iudhes diameter. This arm projects about 18 inches fron\thc 
pole and is made in the form of an invertedright-a uglod trianglenf one 
piece of iron with a base 18 inches, side two feet long and the hypote¬ 
nuse in proportion. The side two feet long is clamped with two claiajrs 
to the upright pole with the apex of the tyangle dowiiwurds^o tliat 
the lase projects, and is supported by the hypot(Miiis»--froJU the 
ring at the projecting angle of the triangle is hung ;i. ehain of three 
circular links made of one inch round iron, each link of about* thm? 
inbhes internal diameter. 
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To the lowest link of the chaih a pole of about inches average 
(liameter and 40 feet long is fastened from its jisentre by means of a 
wingfed clamp with a*bolt of not'lesst^n one inch diameter passing 
through holes in the wings, and the link. Tliis long pole then han^ 
Wizoitally Uke a b^aiu scale. To one end of the horizontal pole 
a hook on the end of a piece of short chain is clamped and two 
ropes, each fibout 30 feet long, are fastened about 2 feet from the end- 
To the othhr end another rope about 30 feet long is fastened. 

Tlie hooked end of the pole is pulled down to the ground by a 
man on one rope attached to that end and the bale is hooked on by 
the central, wire, or the bundle of loose hay is hooked on by a piece 
of it>p(! tied mund it. The othci* roiMj attached to the hooked end 
f>f the }M)le is held by a man on .top of stack. A man then low'ers 
the unhboked end of the ])oIe by pulhng on the rope attached to 
that end, thus raising the bale, and when the bale has reached tin' 
height re«|uired, he moves I'oimd away from the stack, thus bringing 
the bale or bundle of hay over th(? stack. The man with the rope 
on top of stack assists him by pulling on his rope and guiding the 
bale. 

« 

The bale is t hen unhook('d and the ])oIe is swung round away 
from the st.ack, and tin* hooked end again pulleil down foj" a fresh 
load to Ik* attached. 

[As an alternative to the hook, a gri]>piug appliance may be? 
added in place of the hook at the liftijig end. The arms of the 
gripper should be placed on each sidi! of the bale, or, if the hay is 
loose, foiveil into it, and hoisted, when the gripper closes and holds 
the hay till it is lowerctl on the stack agfiin. 

• This appliance will lift about UO lbs. of loose hay at* once. The 
hay should be tocked under the gripper and the twef ends opened 
wi(lc and foroed into the cock as far as they will go.] 

• Instead of a 40 feet horizontal pole, a 28 feet tapered pole, 

tapering from 9to 4 inches, may be used, it is hung at its centre of 
gravity aud the hook end is the tip and the. unhooked euk the, 
butt.. The butt-end should be artificially weighted, if necessary* 
so that the centre of gravity will not .be less than 8 feet from the butt. 
This wir probably b? found ^he most convenient arrangement, 





184 AGR1ODLT0BAL JOURNAL Of INDU [X, 11. 

as a 40 .feet pole of sufficient sirength and lightness is hard 
to'‘get. 

Cost of oi^pparaim. —At Bangalore,, using casuarina poles, and 
having the iron w;ork made .in the Sappers and Miners’ workshop,' 
the total cost was Bs. 

CvUt of s^tchiruj with apparatus .— 

Loose hay. —A stack 120' x 30' x 18' containing 6 lakhs cost 
Us. 23-7 per lakh pounds to make—labour requii'ed was three first 
class and five second class coolies. The stacking rate per lakh lbs. 
is approximately the same as that when the luues ” elevator 
is employed^ but while the cost of the “ limes ” elevator is about 
£75 that of this apparatus is Us. 40. 

*■ Baled Itay. —A stack of 120' x 30' x 18'was erected at the cost 
of Ks. 7-13 per lakh pounds—^labour required was seven first class 
and five second class coolies. 

The apparatus was found to be capable of hoisting a bale of 
«100 lbs. on to the top of stack at the rate of about 1 bale every 40 
seconds anjl stacking was therefore done very quickly. 

A sketch 'of apparatus, also of the gripping appliance, is 
given oil p. 183. 


Exi‘EttIMlSNTS ON THE PROFITABLE PeEBINO OF MiLCH CoWS 
m Denmark. —^Thesc experiments take lucerne as a basal ration 
and are in the nature of a preliminary investigation as lucerne is 
of comparatively recent introduction into Denmark. 

" . It would appear that lucerne was ted ad libitum to the groups 
of Icp cows each and that the weight and milk yield of the* indivi¬ 
dual cows did hot stand in any approximately close relation to the 
aiuount of lucerne consumed. 

TJiis was followed by the introduc'tion of an additional ration 
ef 1’02 lbs. of oil*cake per gallon of milk which was given to group 1, 
while group 2 received an equivalent of oats, i.e., 1*33 lbs. to 
everj’ gallon. This oil-cake was fed to group 1 .for 26 days and 
after that the experiment wasleversed and oil-cake fed to 
group 2; 
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Despite the fact that the oa*ts should have prdiiuced equi¬ 
valent amount of milk as the equivalent numbers were tcchiucallj 
correct, the oil-cake in both jjroups {uoduced the ffieuter supply 
of milk. 

From these facts the following conclusions were ilrawn, and 
in view of J/he £act*that lucerne is now being extensively {^’owuunder 
irrigation for cattle feeding purposes and as*a food for milch stock, 
they are of great interest. 

1 . Luccinc alone can only exceptionally and temporarily 

afford a profitable food for milch cows. 

2 . Lucerne combined with other foods is oJie the best 

foddens for milch cows. 

3. Under the given conditions, i.e., when an economicsil ration • 

was required for cows in good condition, the atUlition 
of oil-cake to lucenie was nmre favourable to the milk 
yield than tlie addition of a corj'cspoudiiig quantity 
of oats (on the basis of equivalents). 

The following set of general rules may with advantage be. 
given for the use of lucerne :— 

1 . As long as the lucerne is young it should be supplemented 

by roots or cereals. 

2 . For the succeeding two mouths if shoflid be fed with oil¬ 

cake. 

3. For the last mouth with oil-cake and roots. 

* I Wynne fSAYEn.| 


Tfie^QueC^fisland AgricuUural JounuU for December 1014 h^s a 
note on a simile method of preserving eggs from wirier the follow¬ 
ing extract is made 

“ The mairr object of preservatives is to prevent the air Jr-om 
penetrating to the inside oi the egg. But this alone will not (mtirxdy 
avert j^trefaction because the elements of putridity already exist 
m the por-es of the shell. Consequently, to obtain a iierfect prtnier- 
vation, it is necessary not oirly to prevent the atmospheric ait from 
entering the egg but to retain the life-power ofithe organisnrs in it. 
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“ Hhe eggito be preserved by *the following process must first be 
'carefully examined ^io see if any are cracked or spb’t. Such eggs must 
be rejected. Then the eggs are placed in a bath of lukewarm 
, water (95 degie^ss Fahr.), in which they must remain for 15 minutes. 
When taken out they must be well rubbed with a soft rag to 
remove al^ dirt particles from the shell. When they <are clean, 
they are placed in a sic/e and plunged for 4 to 5 seconds in boiling 
water, and at the expiration of that time they ai'c to be taken out 
and cooled off in cold water and laid on a cloth to dry in the air. 
Care must now be taken that they are not rubbed by the cloth. As 
soon as diy, they must be placed in boxes, and packed in chaff, 
chopped straw, oakum, or such like material and put away in a dry, 
cool place. The packing material must be perfectly dry. By the 
immersion in boiling water for 5 seconds, the fungi and bacteria 
in the egg are all ilcstroyad. At the same time, owing to the high 
temperature, a coagulation of the inner tissue which unites the shell 
to the skin of the egg takes place, liy which the pores of the shell 
are closed? thus preventing any further infection. The main diffi¬ 
culty of the operations lies in the timing of the 5 seconds while 
the eggs are imnieised in the boiling water and the care required 
to see that the packing material is absolutely dry. If the eggs are 
kept in longer than 5 'seconds, it results that, especially in tliin- 
shelled eggs, a portion of the albumen umler the skin coagulates, 
and that no destruction of the fungus germ takes place. Hence the 
whole result depends entirely upon the immersion of the eggs from 
3 to 5 seconds, preferably 4 seconds, in the boiling water. This 
method, owing to its simplicity and cheapness, is adapted not 
bnjy to the householder or farmer but also for those dealing largely 
with eggs in their business. Eggs preserved in this manner have 
•been proved to be perfectly fresh and good, and could not be dis¬ 
tinguished either in taste or smell from fresh-laid eggs.”— [Editor.] 

* 4 

* 

■ The W’^illingdon Milch Cattle Show 'at Belgaum.—^A s 
the supply of pui‘e milk is getting more and more difficult in 
Belgaum as in other places, the District Agricultural Association 
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of Belgaum has resolved to hold*a Milch Cattle Shhw antmaJly or 
at regular intervals to encourage the breeding and iinjirovenientf 
of niilch cattle. At the suggestion of the officers of the Agricultural 
Department it has been decided that the Show should be confined, 
to that type of milch cattle in particular which possess the rudi¬ 
ments for^dcvelofJing good milking strain and whieli^ will iiotli 
breed and get good milking stock in the 'future. The prizes to 
be offered will be substantial so that they may prodiure tlio desireil 
effect on the exhibitors. A Show was hekl in April last and His 
Excellency IjOIxI Willingdon, who takes a keen interest in live-stock 
improvement, was pleased to allow it to be callofl after him. Th 
Show was chiefly remarkable in demonstrating the very poor yi( 
of the local cows and the vastly* siiperior capacity of Sindhi cowi 
brought to Belgaum by the Military Dairy. The largest fpiantity 
of milk given at the two milkings together was 18 lbs. TJiecow 
that gave this quantity was a Sindhi obtained from the Military 
Dairy Farm at Belgaum and was bretl and reared in the locality. 
The other prize winners were of local breed and were, d(‘clare<l 
by the judges to give goo<l promise if well fed and <ittended to. 
A number of men now propose to buy Sindhi cows and one or mon? 
selected bulls and so lay fhe foundation of a. goo<l local milch 
breed. This is to be don(^ under expeit adVicc^.-^Romut.] 

i- * 

*■ 

In the Monlhh/ Bnllelin of 'AyrkiiUnml Inlclligence mul Plant 
Diseases, Rome, for August 1914, there is an interest ijig article 
by Mr. Cl W. Walker-Tisdalo, on the dairy indnstiy of fjfmal 
Britain. 

The author starts by comparing the value of milk as a food 
with its present price and shows that no other food of such 
nutritive value can be obtained so cheaply, and it thercfoi'c behoves 
the peoflc to make every effort to keep milk at its present {nice. 

After touching briefly on the way in which nulk ]>roduction 
is steadily ousting corn growing and stock feeding in England, 
some interesting figures are given shdwing the s^tail price of milk 
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in large'town.s and the way in which it maintains a steady price 
heing about the only home-grown coniinodity which is absolutely 
fi-ec from foreign competition. 

• Tlie author, then deals with the question of milk production 
and its improvement by means of individual selection and his 
remarks have such an application to India that tliey may^be quoted 
in full:— 

“ The question arises as to what is being done to cope with the 
increased demand for milk and the possibility of the demand being 
gi-eater than the supply. As previously mentioned, more and more 
arable lalid is being cenverted into pasture, which is the main 
requirement for daily farming; but apart from this must be con¬ 
sidered the number of stock capable of being carried by the total 
amount of land available. Karming in Glnsat Britain is still regarded 
as one of the less important industries, though there am many move¬ 
ments on fool, at the present time to make it more productive and 
to increase the area of land available for agricultural purposes, by 
bringing under cultivation soil which at present is more or less 
unproductive. If, however, these points are left out of consider¬ 
ation, and it is assumed that the present available land is carrying 
practically all the stock it is capable of doing, wliich we think is by 
no means the case, there is still a means of increasing milk produc¬ 
tion. This is by means of increasing the yielding capacity of the 
dairy cows, oi‘, in other words, devoting special attention to breeding 
sxnd selecting animals for high yields of milk. A great deal of 
work is now being done in this direction both by individual dairy 
farmers and public bodies -work that ten years ago .merited but 
littJe attention. If the average yield per cow, as is estimated for 
Great Britain, is only some 350 to 400 gallons, then it follows that 
.rtmch improvement is possible. Milk records are being cairied out 
by various County Councils and Dairy Associations, the results of 
which show the quantity and quality oi the milk yielded annually 
by each individual cow in the herd, and tlus information • enables 
the farmer to retain only the cows which give satisfactory results. 

“ In Scotland a number of .Dairy Societies have been started 
and have been in operation some five or six years, with the result 
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that Milk Record Schemes of great A^alue have been obtaii^ed and 
much growth in this is being continued. It is found that iii nufet 
herds the variation in the annual yield per cow is gr^t, for whilst 
the poorest animal may give 350 gallons or lijss, the best may be. 
yielding 1,000 or perhaps more. Now tlie cost of keeping and 
tending ^n animal yielding a large ([uantity of milk ddes not 
much exceed that of a poor cow; hen(!^ if only g«)od cows of 
tested capacity are kept, as much as 50 per cent, more milk may 
be obtained from a similar number of cows. 

“Most dairy farmers, even men who have been engaged in 
the work for many years, seldom know the milk yield fff each cow 
in their herds, and milk incords have sliowm as wide a. dilterence 
between two herds on adjoniing fawns as 200 gallons per co^v. Tims 
the farmer whoso herd average 600 gallons per cow per annum, 
may look forward by exercising care in selecting his cattle tt> 
increasing the yield to 800 in the coume of a few y(*nrs! 

“ Numerous dairy farmers, however, do not breed their own* 
stock, but instead buy cows which they mtain for one, tJ^-o or three 
year's and then sell them off fat to the butcher. The calves of such 
animals are usually also sold to the butcher, and this system of 
dairy farming tends to reduce the quantity of milking stock in the 
country and many of the best dairy cows* art* thus lost. Such may 
l)e considered a very extravagant method of daily farming, and 
to the farmer in this case milk recoi-ds do not appeal, as he does 
not keep his cow's a sufficient length of time and does not retain 
any of the progeny, even of the best ones.’' 

The paper then goes on to deal with the factory system of 
dairying rhn on co-operative lines and its satisfactory effect in 
preventing a’glut of milk at certain times of the year, and after a 
few remarks on the tuberculous regulations and the fortlicomUig 
Pure Milk Bill which is shortly to become law closes with a«set of 
statistics showing the amount of milk brolight into Lopdon daily 
by rail and the amounts of cheese exported and impdrte^l by 
the United Kingdom each year. 

• The fact that over 221,442 gallons of milk are brought from long 
distances into London each day goes to provd that the methods of 
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cooling,_ Eiterilizdfcion and general 'treatment of milk are now so 
perfect that it should be possible to get pure milk almost 
anywhere, and this fact, with th4 assistance of the railway, should 
in time solve the ralk questipn for most of the Indian cities, despite 
the dis^vantages caiised by excessive heat, slower trains and 
greater uncl^^anliness under which any undertaking of this kind in 
India would be bound to labour.— [Wynne Sayer.] 

* * 

* 

A suggestive paper on “ The Organization of Co-operative 
Dairy Farming ” was contributed by Mi-. V. H. Gonehalli, Assistant 
Registrar of Co-operative Socieijics, Bombay Presidency, to the 
Co-operative Conference held at Poona in August 1914. It is well 
known that the dairy industry in India is in a very unsatisfactory 
condition and is in need of improvement. The reasons for tliis 
unsatisfactory condition are manifold. The daily business in India 
is followccl by cultivators and by professional milk-men (known 
as gowlis in the Deccan) who generally live in large cities and towns. 
Most of the latter do not own or rent land for cultivation; nor do 
they grow fodder crops for providing greeii food for their cattle in the 
hot season. They have, therefore, to purchase for their animals, 
grass, oilcakes, bran and other feeding stuffs at high prices. The 
manure produced by the animals is not profitably utilized. The 
gowlis as a class are poor and are -in the hands of money-lenders 
who charge heavy intertat ranging from 2 to 4 per cent, per 
'mnnth. There lieing no proper organization, the cost of marketing 
milk is out of proportion to the price realized. The resuListhat 
the milk yield not being heavy as a general rule, the gowU 
invariably adulterates it with water to make the business pay. 
The cultivators, also, who keep milch cattle do not grow 
•sufficient fodder crops,. The cattle avc overfed with green 
grass in the monsoon while in the hot season they do rot get 
Sufficient fodder and lose condition. This irrejgular feeding iS 
extremely bad and the result is that the milk yield is seriously 
aifected.' 
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The process of milking the animals is also insaftitaiy.. The poc 
in which the milk is dra^p is simply washed yrith cold water whitli 
does not destroy the bacterial germs. Milk is drawn •from udders 
with moist hands and water is # frequentIjr applied to the 
fingers in the course of milking. This praefice contaminates the 
milk. 

Thus, while the supply of milk and nwlk products’ is far from 
sufficient, the quality of what there is is bad. It Is thert?fore 
necessary to devise measures not only for increasing the supply 
but also for placing the industry on a sanitary and economic 
Ijasis. ^ 

, The extension of daiiying in suitable tracts and its proper 
oi^anization will go far towanls* solving the question of deficient 
supply of milk and its products in this countiy. The conditions 
most favourable for dairy farming are an adequate supply of water 
and gi'ass. \’illages situated on the l)anks of rivers whitli do not diy 
up in the hot weather, localities where, a i)lentifiil Rup|)ly of tank, 
or well water is available and tracts commanded bv irrigation 
canals aiv considered suitable. 

As the system of a^ricultinv practised in many parts does 
not necessitate the farmer’s labouring on the land througliout 
the year, the dairy business would phy him as a subsidiaiy 
industiy and would enable him and his family to utilize their spare 
time. Taking the case of a particular part, in the Thana District, 
the author says that if a.cult^ator keeps three Surati buffaloes 
(of which one is rephiced eveiy year) and if he grows fodder crops 
on his land and carries on tfie dairy business on economic lines,^ he 
can malce a *net profit of at least T?s. 100 a year. rUh the estimates 
given on the fiext page. In these estimattes it is presumed that 
out of the three buffaloes two will ivmain in milk throughgut 
the. year, the average yield of milk of each buffalo being taklln 
as 10 lbs. per day. 

, Hven if we allow a small sum as payment for insuranc?* of cattle, 
it would leave a good margin of profit which would’amount to a few 
rupees more if the cultivator lool^d after the cattle and cut the grass 
himself instead of employing hired* labour. •But as the ■ordinary 
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• ExpuiiMOu. 

<r 


•: K(<ceipts. 


4 

Rs. A. P. 

1 • 

Price of 7,200 IKs. of milk at 1 

Rs. a. p 

Concentrated food for two ani- 


f 

raak in milk for 8 months . 

180 or 0 

luma per lb. 

4.')0 0 0 

Oil-oake for do. for 4 months .. 

30 0 0 

Pice of one bnfbilo sold 

00 0 0 

Rent for grass lai^, cost of ent- 


Price of two calves 

• 10 0 0 

ting, etc. 

0 0 





Mniinre 

:io 0 u 

Price of green grass lx>nght 




during 4 months 

22 8 0 



Interest on the price of three 




bnfbloes (Rs. 300) at 0 per 

27 0 0 



cent. 




Price of a now buffalo to replace 


i 


the one sold 

100 0 0 



Wages of persons attending the 


1 * 

1 


animals • 

4r> 0 0 




440 8 U 



PBom 

« 

100 8 0 



Total 

.'liiO 0 0 

Total 

550 0 0 


cultivator has not got the necessary capital for starting on tliis scale 
and, borrowing from money-lenders would deprive him of much 
of the prospective advantage, and as an organization is necessary so 
that the industry may be carried on under sanitary and economic 
conditions, the foiTuation of co-operative dairy societies is advocated 
in localities, the suitability of which has been established by a 
thorough preliminary investigation. 

Mr. Qonehalli suggests that the Society should collect capital 
by issuing shares each of Rs. 10 or more, raising loans and receiving 
deposits, the members of the Society being reijuired to'purchase a 
certain number of shares. It should advance money to its members 
at &per cent, interest. The sale of the milk and milk-products of the 
membera should be undertaken by the Society for which it should 
charge a small commission. It should build' s shed in the centre of 
the village where the members should be required to bring their (fettle 
for milking und^ the supervision of a trained ^ muJeadam who 
would see that the mUk-pots are .properly cleaned. Thisprecau^ 
tion is es{>ecially necessary where 'whole milk is to be sold. The milk 
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should be collected by the mukdSam and sent to tUb dairy room tor 
sale. If there is no deii^d for milk in th§ neighbourhood, the 
Society should keep a scparatior an^ extract cream which can be sold 
as such or turned into l^uttor or ghee. At present prices the Society 
will be able to sell these at a profit. The skfmmcd milk should be 
returned to the members as it is a nourishing food and ^an be con¬ 
verted into curds which are much likedr by the people in this 
country. The proceeds of the sale, after deducting the commission, 
should bo distributed to the members in proportion to the quantity of 
milk supplied by each. The expenses of the Society which should 
be kept at a minimum should be met from the amount oellectcd us 
commission. The Society can help the members in purchasing 
fodders, oil-cakes, etc., at wholesale prices. District Local Boards* 
can do a very useful piece of work by purchasing a good bull and 
handing it over to these societies for breedii^ purposes. Of course 
the societies should pay a jpart of the purchase price and be 
responsible for its maintenance. This will give an impetus to the 
improvement of the dairy breeds of the country. 

In this connection it would appear that Govenunent might 
also encourage dairy societies by giving them loans as they do now 
to co-operative seed societies and weavers’ societies. 

A co-operative dairy society of the tyfle described above would 
be suitable also for villages, in the neighbourhood of towns, .where 
cultivators are already keeping milch aninuils for supidying the needs 
of the urban population. 

Mr. Gonehalli is of the opinion that the gowlis living in towns 
should be moved, stock and all, to suitable sites outside the town 
and organizeSl into co-operative dairy societies so that arrangempnk 
can be made lor the improvement of the industry on sanitary and 
economic lines. As an encouragement in such cases the municipalitii^ 
might give aid in the form of sanitary accommodation and super¬ 
vision at concession rates.* 

, Ii# conclusion, it is pointed out that .the progress i>f co¬ 
operative dairy farming will not only be advantageous to the culti¬ 
vators and the consuming public, but also lead to some improvement 
in tfie local system of agriculture.—[fiDiTOB. 
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Tub Seed-testing Station at Dublin. —The Jourrud of the 
hoard of AgricuUwg^Jjondon, in its issue for October 1914 has an 
article on “The Improvement in the standard of Quality of Agricul¬ 
tural Seed in Ireland,” in which a brief description is given of the 
Seed-testing Station at Dublin established by the Department of 
Agriculture,!, and Technical Instruction in that country. Jt 
is reported that the Station is fully equipped with all the necessary 
requisites for the testing of agricultural seeds and, in addition to the 
usual germination incubators heated by gas, has an experimental 
incubating chamber heated and automatically controlled, on the 
Grundy system, by electricity. 

The following extracts show the nature of the work done at a 
Wed-testing station and the two important respects in which the 
principles followed at the Irish Station differ from the (’ontinental 
practice. 

“ At a seed-testing station, as is well known, the seeds are pri¬ 
marily subjected to tests for (a) inirity, and (h) germination. The 
purity test, is determined by weiglit, all the seeds not of the kind 
named in the designation of the sample, such as weed seeds, etc., 
lieing removed from a weighed portion,of it, together with other 
iinp’arities, such as sand, dirt., or d^liris of any kind. By weighing 
these impurities aiid mahing a simple calculation the percentage 
of purity can easily be ascertained. The percentage of germination 
is det.erminod by placing a given number of the seeds from which 
the impurities have been removed ("at the Irish Station this number 


is not less than 500, and in certain cases is 900) under optimum 
conditions for gi’owth, and counting how many of them sprout or 
germinate in a given period of time. 

“ Seed-testing stations have been established on the Continent 


of "Europe for many decades, and some of them—notably the Swss 


tuie near Zurich—make a point of testing samples for clients of all 
'nationalities. “ 

“ Although in the main the principles adopted at the best qi 


these Continental Stations are the same as those in vogue at the 


Irish Station, vet there are two important respects in which those 
of the latter station^do not coincide with Continental practice. 



“ The first of these is iu couhectiou with the tests made of the 
larger aud edmmouer grass seeds. At most Oontiucutul Stations 
in testing such seeds for purity, not only are the real.unpurities, 
such as weed seals, dirt* etc., removal aud weighed as such, but so 
arc also all the grass seeds which do not, or a{>pcar not to, contaui 
a kernel or caryojlbis. Since the germination test is carried out on’ 
the piu’c seed after the impurities have been removed,* it follows 
that by the Continental method the germination test is made on 
scleckd seeds, aud that therefore (particularly iu relatively inferior 
samples) the perceutagt? of germination will be higher than if the 
sample were tested by the Irish method. By the Irish method 
the germination test is carried out on the grass seed just as it is 
sold to the farmer after only the rcaJ impurities have been removed, • 
and the result gives a fairer indication of the quality of the seed 
in the matter of germimition. Of course, as regards purity, 
the Continental method gives lower percentages than the Irish 
docs.* 

“ The second point of divergence is iu the matter of controls. 
At the Irish Station there is tested side by side with .every sample 
under examination a portion of a sample known as a ‘ control,' 
the germination of which is ah’cady known from previous repeated 
testings. If the control does not come up* to its roputatioji when 
germinated alongside of the given Siimple, the test is disciirded and 
a fresh one instituted. The * control ’ sample, therefore, affords 
tangible aud convincing proof of the perfection or otherwise of the 
conditions under which the germination test is being made. Owing 
to the fact that the best conditions for the successful germuiati^u 
of the commdner kinds of agricultural seeds arc now so thorough!)' 
well known froln years of experimental work, it is foiifld in practice 
that the failure of the control is of the utmost rarity; nevertheless 
its employment is a valuable safeguard against unforeseen anif 
exceptional contingencies. ”—[ Editor.] 


' For fnller prosenjation of the argamente iu favour of the Irish method, refoteitve 
fihonid bo made to the following paper: 

*Pethybridgo, G. H. “ The Methode omiiloyed in TcBting Clraiw Seeds,” Journal of 
Eeontnnie Biology, VoL Vn, Pt. 2, Jttne, 1012. * 
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Indian For«it Insects of Economic Importance. Coleoptera. - 

By E. P. Stebbing. London, Eyre and Spottiswoode; 

1914 . Pages xvi+648, 63 Plates and 401 Text-figures. 

Price 16 Shillings. 

In copying the above title 'considerations of space have pre¬ 
vented us from transcribing the author’s full description of liiru- 
self as given on the title-page, but we cannot help remarking that 
Mr. Stebbing’s name does not appear in any list of Fellows of the 
Entomological Society of London since 1906. In his preface (pages 
v—x) the author refers to a former booklet of his entitled Injuriom 
bisects ol bi^mi Forests, but—possibly through a sudden access 
of inodesty—omits all rderence to his Manual of Forest Zoology, 
that precious classic to which we alwa;^s turn for a hearty laugh in 
the dullest moments of depression. 

The book itself deals entirely with Coleoptera (Beetles) and is 
presumably devoted (as its title indicates) to those species which arc 
of economic importance to Foresters. But the first thing which 
strikes the reader is that a large number of beetles are included which 
hpe nothing to do with forest trees* at all, and whicl^ therefore, 
seem out of place in a book of this hind. As iustanceb of this 
we may specify four different beetles given as attacking peach 
(pages 122—124), three as attacldngcoffeti (pages 124 and 361), two 
'more as found on grape-vines (pages 242—280), one as a pest of 
ora^e (page 346), several on mango, plantain, plum, etc. 

The firat four chaptera are devoted to a general discucsion of 
beetles with reference to their economic status in forestry, the 
fourth chapter including a short j20 pages) account of methods jor 
the control of Insejjt Pests. ' On page 52 we read, “ In nuiseries, 
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bundles of some succulent cro|> plaut poisoned ^itb. 

dilute kerosene may be placed on tbe seed-beds before the young 
plants come up. Caterpillar such as the Agralis will resort to these 
and be killedregarding this we would remark (1) that it is ^ot 
usually necessary to take measures against hjr^hetical root-feeders 
before the young plants come up, and (2) that Agrotis larva?, Sar from 
being poisoned by crop-plants sprinkled with dilute kerosene, would 
carefully avoid such. Again, on page 55, the author'tells us that 

“ to prevent posts such as caterpillars moving.up or dowm 

the trunk, bands composed of a.sticky inaterial such 

as molasses should be painted on the tree ” : wo at once ask, what 
would be the cost of such an application and would further inquire 
whether Mr. Stebbing has ever tTU?d this ? If so, we should imagine 
that evei’y ant and wasp for miles around must have haileef him us a 
benefactor and, like Oliver Twist, asked for more ! An insecticide 
emulsion which should not " be allowed to get on to the skin of the 
operator ” (page 55) seems to place itself rather outside the range o^ 
practical use. The perusal of this chapter leaves the reader with the 
impression that the methods recommended are more theoretical 
than practical. 

Chapter V gives a short account i)l' the characters of 
(JoleOptera as a whole. The student should’ also refer to Canon 
Fowler’s Introduction to the Colcoptera in the “ Fauna Series.” 

Chapter VI commences an account of the Beetles in systeJiiatic 
order, the first family dealt with being the Fassalidas (pages 66—09). 

In the general account of this family we fail to find luiy reference 
to the ci^tremely interesting social habits of these Ix^etles beyoiitt 
a bald*refel’cnce to the fact that the larva stridulates. With regard 
to this point*we read that " the first' pair of legs arc short, striated, 
and stridulating sounds are producwl with them.” Mr. tStebbing 
tells us on pages 67 and 68 thJit he himself found Passalid^ larvae, 

<ttui,howovur, only loir to Mr. Stubbing to Ktalo Hint bo knot alotio ill IhisoiTor. ('.efroy , 
also BtatCH in Indian Ijueci Life that it w tho limt [lair of IcgH which iini uiodiiicrl and th^ proiicnt 
roviewer has also ropoatod this mistake, co|iyuig Lofroy’s slatomcnl (though with some doubt) 
in tho absence of specimens which had Uben i^'iit to another worker who wa^Btudjdng this ■ 
group. 
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SO that presumably this is his oWu description. Canon Fowler, 
however, tells us (Faum of Itvdia, Introd. to Cohopl., p. 206) quite 
correctly that the first and second pairs [of legs] are comparatively 
long, but the posteiior pair, is rudimentary,’' whilst An’ow gives 
a figure in his volume on Cetoniincs (p. 12). Passing over this 
discrepancy regarding a mere matter of fact, we prdcced to^ the first 
species noticed and find ithat its name is given as LejiUiulax dar- 
jeelmji, Knw., with the reference “ Knw., Nov. Zool. V., p. 298 
(1898)”, whilst its habitat is given as “ Darrang, Coalpara, iVssam. 
Also reported from Mimgphu, Teuasserim.” The correct name of 
this common beetle is Le])taulax detUxUiis, and it was first described 
by Fabricius in 1792 ; it was rc-desciibcd under the name of darjei- 
Ihigi in the Deutsoltc Enlom. ZeUsclinft in 1891 by Kuwert, and again 
diagnosed by tliis author in 1898. under the amended name durjee- 
liitgi, in NooUales Zoohyiew, Vol. V., pages 297-298. Mr. Stebbing 
consistently uses the contraction " Knw.” no less than seven times 
^on pp. 67-69 ; it is therefore presumably not a printer’s error. Is 
Mr. Stebbing unaware that this author's name is Kuweit, or is he 
merely careless of the eoiTect usage ? This beetle is common through¬ 
out the Eastern llimalayas, from Darjeeling to Assam and in Lower 
Burma from Pegu to Mergui, whilst it also occurs in China, the Malay 
Peninsula and the adjaceift islands. The dc.scription given of this 
beetle, as of all the species of this family, seems useless; the Forester 
is not likely to do more than look at the figure given and to the 
Entomologist the description is inadequate for tln^ jocognition of 
the species. 

’ The next species dealt with is given as ” Leplaulaoldes roep- 
dorffi; Knw.,’' from an unknown tree in the Andailiaus. The 
correct name of'fhis insect is Lejjtaulax roe-^torfi, Kuw., and it has 
also, been found in the Eastern Himalayas, in Tenasserim and in 
Tavoy.^ We do not consider that the information given here will 
l>p of any use cither to the-Forester or the Entomologist. 

The -next species dealt with is Pleurarius brachyphyllus, Stol., 
whicH is recorded from Ootacamund. We have not.found it there, 
although it is known from the Nilgiris, but we have found it not 
uncommonly in the Anamalais. 
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'flieu follows the genus Bafiliunm, of which we are told that' 
*• a species of this genus is coiiuuon in -the Eastern Hiiiialayaii.'* 
But we find uo mention of Ejmphenm (liasitimiutt) /#«/«>««, *8toI., 
and E. {B.) iieelglierrhmis, Verch., both of which are coiniiion in 
almost all the Hill Districts in Bouthern India. ’ 

The last species of this family mentioned is Averaitis /ijrisutifi<, 
Kuw.,the reference given being “ Knw., Noy^Zool.A-.. p?343 (1898),” 
whereas this beetle was also described by Kuweit in *181)1. The 
only locality given is Darrang (Assam), but this insect occurs thmngh- 
out the Eastern Himalayas from Bhutan to A.ssani and in I’jiper 
and Lower Burma as far south as Tavoy; also in Cambodiii, Hainan, 
the Philippines and Formosa. 

We have gone through this*family species by .species becansif 
it is a small group, the first one treated in this book, and tlnuefore 
presumably to be accepted as a fair sample of tJie whole. VVe <ion- 
sider that one page would have been ample to ilevote tio this group 
and that a single good figui’fi (such as No. 35), with a general noti; 
on the bionomics of these beetles, wouUl have been sullicient to enable 
the Forester to recognize a specimen as belonging to this ^‘onp, which 
is all that he wants to do. If, on the other hand, the book is intended 


as an entomological text-bCok, the omission of such common species 
jis Epispimim indicm and E. mcUjhcnkmsi^ inexplicable. 

We could go through the whole book and doubtless find similar 
material for‘criticism in almost every family dealt witli, but consi¬ 
derations of space prevent iis • and we will only call attention to 
a few of the more obvious errors and omi.ssions which w<' ha ve 


noted. 


Pti(je DU'Jirocosiis " leplull^s shouUl be JJichocroiutt .U‘p- 

talis ; this mrs-spclling is repeated in the. Index and rfs thei’cfo're not 
a mere printer’s error. Similarly, Trachi/lcimlla '' irnvilcaaicUa'' 
should read T. jmdUmsieUa ; probably it had failed to strik(^ Mr. 
Stebbing that the name was applied to thii^ moth because itl& laiwa 
feeds* on the fruit of Cassia. 

Patjes 13 mjd 89. —We are inclined to doubt* whether (kjfdes 
grubs do really destroy Casuarina seedlings or ever feed oji liwing 
plant-food at all. The evidence adduced here* on the reports of two 
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Forest Officers^does not seem sufl&cient and we suspect that Cock¬ 
chafer grubs were really*referred to. 

'Pcuje 22.—Th^fe seems to be little <falue in a statement such 
as the following :—“ A species of Meteones is parasitic upon the 
Caterpillar {Tin^ bp.) defoliating the Kharshu oak, Q. semicarpi- 
jolia'\ To the Forester these names mean nothing without fuller 
descriptionl^ and recogt^ssable figures, to the specialist the informa¬ 
tion given-is too vague to be of any use at all. We assume that 
Meteones is a mistake (not misprint, as it is repeated in the Index) 
for Meteorm, and we doubt strongly whether the larva of any species 
of the genus Tinea ever “ defoliates ” any tree, since the larvse 
of this group are rubbish-feeders as a rule although a few species 
jnine blotches in leaves. 

Plate VllI purports to show stems of Poinciana regia girdled 
by Xyhlrufes gideon ” which is described on the opposite page, 
but without any reference to its early stages although the larva 
is figured in Canon Fowlej-’s Fauna vdlunie (page 214). We should 
like further evidence regarding this twig-girdling habit; mean¬ 
while we riither doubt it and suppose that these, twigs were girdled 
by Stheuias grisator or some similar species. 

On page 92 the Cetoniano beetle Crreodorus gravis is referred 
to as a “ weevil,” altliougK on page 393 the-Curculionidae are correctly 
designated as weevils. 

Page 95 .—Anthia sexguttata (also figured in ludiau I used, 
Life, by the way, though the fact is«not noted nor the beetle figured 
here) is also conunon in Southern India. 

« Page 119.—^Lefroy’s note on Silva/iiis suriimmmis is quoted, 
but there is no reference to the fact that this species is' figmred 
in lidum Insect Life, although the student would doubtless 
appreciate a note to this effect, seeing that it is not figured 
hbre. 

Page 126.—^Neither, of the two Derxuestidse mentioned are 
forest insects. 

Page 161.—Peradeniya is not spelled “ Peradiniya. ” On 
page 214 also we find a locality in Ceylon quoted as “ Hovona- 
potani,”'u name whiqh we do not recognize. 
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■ Page 196 .—OatoxatUha bioolor, Fb., is hese recorded from 
Pyinkadu and doubtfully from Sal. This beetle has proved an opca- 
sional serious borer pesf of Cacao in Java [see Zehntnor, Bull. No, 1, 

‘ Proefstation voor CcuSao te Salatiga (1901), p. 8]. 

Page 237.—^The date of Fabricius’ Suppletmnl (quoted imder 
Gonocej^Jialtm, depressum) is 1798 and not 1789. 

Pages 238-239.—^The references to J'rUtolium i^rrugimum, T. 
confusum and T. castaneum are not likely to assist the student to 
discriminate between these three forms, and it seems very doubtful 
whether Mr. Stebbing has really done so himself. A refereuce to 
Blair’s paper {Ent. Mo. Mag., 1913- pp. 222-224) may be recom¬ 
mended. 

Pages 247-248.—The eggs^of the beetle described here,as 
Mylabris piistidata arc stated to be “ laid in bunches on’the leaves 
of shrubs and grass stems near the ground; ” we luive olrtained eggs 
from numerous species of Meloid beetles and have always found 
them laid cither in or on thdsoil, and never on leaves or stems. When 
Mr. Stebbing says that he has watched these beetles feeding onth*e 
fruit of a species of Artocarpm in Dchra, peeling ami 'stripping the 
pericarp down to the stone,” it becomes difficidt to follow his state¬ 
ment, seeing that fruits ^f Artocar-pm have no stone. 

Page 249.— The account of Gissites testaceus would have been 
more complete if it had included a reference to Bugnion’s paper 
on the life-history {BuU. 8oc. Ent. d'Egypte, 1909, pp. 182-200, tabs. 
1-3). 

Page 358 .—OcBlosterna scuhraUi ” was named “ scabraJtor ” 
by Fabjioius and there Appears to bo no good reason to alter dta 
name. Similarly Batocera “ rubra ” was called “ rubus ” by lan- 
nssus. 

Page 366 .—BcOocera albofasci^. The only reference js to 
deGeer’s original description written in 1775. Surely the stu'&ent 
has a right to demand references to literature within the last'centqjicy. 
Possibly Mr. Stebbing is unaware that this Jbeetle has bftcjj described 
and beautiful(y figured in all stages by Dammerman {Mededeelingen 
van de Ajdeeling voor PtavUenziekten, No. 7, De Boorders in*Ficus 
Slastica, pp. 4,10-17, 1.1, f. 1, t. 2r, fi. la-f.)., AreferencetoSorauer’s' 
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IJaidbiich der Fflanzenkrankheiten* (1900-1913), p. 501, reveals 
further inforinatiou and references. 

Page 375.— Oleitemwptiis bihbus, Fb.‘ The references (.quoted 
are Fabricius’ urigiual description and Lefro^'s Indian Insect Life'' 
(twice erroneously cpiofed as Indian Insect Pests). The distribution 
is'given as ” Delu’a Dun; Gaiigctic I’laius.” The student may 
therefore be sm-prised to find that this beetle is stated by 
Dammeriuaii (l.e. p. 8 ; t. 2, f. 4) to be widely distributed in FicHs 
eUtsliva in Java and Sumatra also, and wc think we are entitled to 
demand a fuller account of its distribution from a book which 
is (expected to“ have a wider sphere than that of India and 
13urma.” 

* Page 370.—Lefroy’s note on fJlenea spilota is liuoted, but the 
reference'is twice misquoted as Indian husecl Pests instead of 
Indian Insect Life. In line, 21 the word “ died ” should read 
“ dried.” 

, Page 303.—From the author’s stafements regarding the size 
of weevils it would appear that five to six millimetres in length 
is quoted as’a luininuim size. The student will find many weevils 
much smaller than this. 

Page 414.— Paramecojis farinosa is not^ed on Cedotropis from the 
Punjab only. It is not evident why this species is included at all in 
a book on Forest Insects and as a matter of fact it occurs commonly, 
not oidy in the Punjab, but also in the North-West Frontier Province 
and in Madras and probably wherever Calotropis grows throughout 
India. 

• Page 415.— Eugnamptus marginellu'S is anothci’ non-forest 
insect, only recorded from mango. No reference is given t'o the 
original dcscriptiiiii, which will be found in Dent. Enl:- Zeit. 1898, 
p. 299. The same remarks apply to CrgpUn'hymhus mangifercs 
anct C. gravis, both of which attack only mango fruits and both 
of. which are unprovided .with any referenccss to literatm-e. 

Page r4iG.—Odaiporm hngicoUis is stated on very slender 
evidence to attack'the coconut palm ; we doubt whether it is ever 
a real' pest of palms, though it is well known in most parts of India , 
and Burmd' as a pest of4^1antain.‘ To describe the beetle as “ light 
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brown” is nusleading ; the coloiir is very variftblp,*froin light brown’ 
to pitchy black, but most specimens are black. The student will 
find the synonymy of this spfcics in Ann. Soc. Ent. France (6) V. 288 
*(1885); it is figured in Indian Ituect Pests (p. 27) nn<l Indian Insect 
Life (p. 382). 

The,book a5 a whole reminds us of the Kiiglish al^habrt;, l)eing 
at once redundant and defective. There <s-a vast amount of what 
can only be described as perfectly useless " padding,'' consisting 
of unnecessary repetitions (compare the two paragraphs on damage 
to seeds on pages 17 and 43), lengthy extracts fi-om letters of hVest 
Officers, the inclusion of numerous insects which cannot be <leseribe<l 
as Forest. Insects by any stretch of the imagination, and the <levo- 
tion of pages to information regarding it)sects which cannot l)c identi¬ 
fied either by the Forester or the Entotnological experf because 
they are neither named nor even figured. The references given 
are very defective ; thus, under Ort/rfes rA/V/ocmw the »nly literatnre 
cited is (1) the original description by Linnaeus in 1758, and (2) a, 
note by Mr. Stebbing. Considering the extensive literature, both 
in and outside of India, on this destructive i)est, this omission seems 
to indicate a vast gap in the author's information. Similarly the 
references qvioted nnilev ^Rhf/ncJiopharns ferriujineus (psige 444) are 
veiy meagre and by no means up to date'. liiMnany cases, even the 
original references are either not given at all under the species cited 
(c.j/., pages 174-170, 181, etc.) or are defe(4.ive (c.r/., page 287) 
or are incorrect {e.q., p. 67). It is not apparent why several genera 
and species (see pages 405, 407, 412, 418, etc.) are described as 
“ gen. noy.”or “ sp. nov.”*rcspectively, seeing that they wen^dc*!!- 
cribed as novelties previously to the appearance of this book and tin* 
original descriptions are even cited here. 

When we say that most of the text-figures are the wouk of 
Mr. H. Knight, little nmre remains to be said regarding these ; T)ut 
some of the other figures are very poor a«d some indeed- we may 
instance numbers 125, 150, 157, 159 and 274— are atrocomsly bad. 
Figure 143, of Jielhnota prasim, is not good and would havy been 
«iore recognisable if done on a Iprger scale. The Plates are gendl ally 
gdod and many arc excellent; Plates XI and XXXVI r however, 



AOKlCDliTDllAL JOURNAL OR INDIA 


204* 


[X, II. 


are much belovf' standard and the former is a great contrast to 

PSate XV, which is excellent. 

* * » 

The Index would have been more complete and convenient 
if,the insects dealt with had been indexed imder their specific as well 
as their generic names. 

This bopk is stated to have been published by*order gf H. M.’s 
Secretary of State for India in Council, and on page 249 the author 
indicates that at least another volume is in preparation. If this 
is so, we can only express a hope that a process of condensation may 
be rigorously insisted on and that the author may confine his atten¬ 
tion to insects which are really pests of forest trees; and we would 
further suggest that it would probably make for accuracy if his 
proofs were checked by competent 'experts before publication. 

—[T.B.F.] 


.Zeitsohrift ftir Angewandte Entomologrie, Vol. I, Part 1; pages 
1-240, 2 Plates, a Map and 61 Text-figures. Berlin; April, 
1914. (Prif?e for the whole volume 20 Marks.) 

During the last few years there lias been a good deal of interest 
taken in Germany in the subject of Applied Entomology mainly 
under the energetic ieadefsliip of Dr. K. Escherich, and this new 
Journal-is brought out as the official organ of the recently founded 
German Society of Economic Entomologists. There are two 
articles on Perilymlna (Phylloxera) vastoirix in Prussia and in France 
respectively, followed by a note on racial differences between the 
forms of this insect found in Lorraine and in the South of France. 
Other articles describe the progress of Applied Bntomolo^ in Italy 
and in Germany and also in the German Colonies. This last, by 
Dr.'G. Aulmann, is illustrated by twenty-five text-figures, most of 
wldch we remember to have seen brfore in this author’s series of 
papers on the Fauna'of the German Coloniesboth series seem likely 
to suffer 4iom want of material in the future. Professor E. Zander 
gives a diort but well-illustrated account of the Government Apiary 
at Erlangen. Dr. Teichmann provides a paper on the Biology 
of Tsetse’ Flies, illustiRted by two Plates from rather indiffer^t 
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photographs, and other articles arc on the Bionontics of Tachinid 
flies, the Mulberry Scale ^Diaspis pentagona) and its parasites^ the 
value of Insectivorous Birds, ^nd on African Silkworms.—[T. B. F.] 

* # 

# 

The Fodder Problem in'the Bombay Fresidmey, publisj^ed by the 

Government of Bombay, September, 1914. Price annas. 

This pamphlet deals with the different attempts which have 
been made to utilize the surplus stock of fodder from some parts of 
the Presidency to relieve the scarcity of fodder in others. This 
has been attempted in two ways; (1) by transport of natuial grown 
grass at specially low rates on the* railways; (2) by fodder storage 
(a) in stacks, (b) by ensilage. 

The flaws in both these si-hcmes are* discussed in the pamphlet 
and various alternative methods are proposed, some of which 
seem likely to succeed. 

New sources of fodder such as cotton seed hulls and prickly 
pear have been experimented with and the scientific selection of 
fodder grasses is recommended, as also the growth of fodder crops 
such as Bersim or Egyptian Clover under ii rigation, while a 
combination of the various available fodders in 'certain proportions 
is also discussed. 

'i 

But it would seem to hark back to one end which is that “ the 
raigat must be taught that it is* worth his while to cultivate part 
of his holding with a crop for his cattle’s consumption rather than to 
grow commercial crops over the whole area,” and in this wqjjld 
seem to be the solution of the problem to a great extent. 

To sum up the whole matter, it is merely a case’of finding out 
how long it will take the raigal to discover that it pags to keep cattle 
in good condition and fit for work, as they are an essential link in 
his farming, and, when he learns their value, hot from a purely' 
stock point of view, but from the value of .the crops wliksh can 
only be produced*through the work they perform on the land, I^Jien 
he will be able to gauge the amoupt of land which he must set asfdc 
to feed his cattle, not regarding it as so much arable landT wasted 
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from a fowl-proUiicing point of view, but as a portion of liis holding 
dovolied to paying ai) insurance policy against famine and its results 
on his stock. 

, For this'insurance policy to be paid t)y others will merely 
|K)stpone the ultimate day when the rwlijat will become an indepen¬ 
dent farme^ and not as at present an individual whose njethods of 
living on himself in go<*l seasons force, him to live on (Tovernment 
whenever a bad s<?irson comes along. --[\V. ft.] 


Sugarcane, its Cultivation and Oul Manufacture— By J. B. Knioitt, 

M. Sc.- -Bulletin No. 61 of,the Department of Agriculture, 

Bombay. Price Annas 5 or 6d. 

This Indletin deals with the varieties, cultivation, manuring, 
irrigation, enishing of the cane, lioiling of the juice, its conversion 
into (fid and the diseases of the crop. It refers mostly to the 
conditions existing in the Bombay IVesitlency and chiefly within the 
trap soil area. . It is almost a complete guide for cane cultivation and 
f/id manufactui-e, and on comparison with the same Department's 
previous Bulletin No. 25. it reveals the progress made by the De- 
paitment towards the solution of various problems connected with 
this crop. Old in Bombay Presidency usually sells .at about 15 lbs. 
p<*r rupee and it therefore pays the cultivator to-manufacture gid 
rather than sugar. But the increase in the area under c.anal irriga¬ 
tion in the Deccan may in course of time make it necessary to 
'coifverti some of the produce into sugar owing to the faci; that the 
jfid market is not likely to expand much. Until that time comes, 
however, there is a large amount of work to be done* in populariz¬ 
ing the best methods of cultivation and gul manufacture 
w'orked out on (lovernment famis. How paying the cultivation 
'Of this crop is in parti*, of Bombay is best seen in the following 
<piotatiOn:— • ♦ 

r“ Tlie cultivation of sugarc.ane in the area under the canals 
is conducted on a very intensive .system and crops are obtained 
which compare favourably with those of cane cultivation in hnj 
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part of the world. The net profits froui the cidtivadou of tips crop 
under canal irrigation are from Bs. 100 to 2Qp or more per dcr£ : 
so it may be considered ns a highly remunerative branch of 
stgriculture for India ^here the average cultivator of cotton mas^ 
get a net profit of Rs. 25 or 30 per acre. The margin of profit with 
food-grains is vel^ low.” 

In coimcction with the maniunng of this crop, the following 
remarks by the author will be read with interest:— 

When Mr. Mollison commenced the study of sugarcane, his 
first attention was directed towards the reduction of the amounts 
of manure and water then given to the i rop. In liis time he found 
that the cultivator fretpiently applied 730 lbs. of nitrogen per acre, 
and while admitting that only. 100 lbs. of this element was* 
required by the crop, he at first roeoiniuendod that 500 lbs. be used. 
Later he conclusively proved that it was.possible to raise maximum 
outturns with only 350 lbs. of nitrogen. Since his time We have been 
able to demonstrate that if tlie water-supply is regulated and care¬ 
fully reduced to almost half the amount usually applied..a dressing 
of manure containing 250 lbs. of nitrogen will produce an equally 
good crop of cane. 

“ It is thought that with more extensive use of improved im¬ 
plements, which mix the manure more iiitimdtely with the soil, 
better methods of planting which reduce the quantity of‘water 
and the use of' more available forjus of nitrogen like mineral salts, 
the quantity of nitrogen required to produce a first class yield of 
cane, will more nearly approach that actually taken up by the 
(•rop, for iju no part of ^le world is nitrogen so ruthlessly 
sqiuindefcfl * as in' the Deccan along the canal sv^jarcane 
tract.” 

It is interesting to record the author’s conclusions in conndiv 
tion with the planting of canes arrived at after 10 years’ wojk ai 
the Manjri Farm. They are (1) that sets from “* plant ” ^cane are 
superior to those from “ ratoon ” cane, (2) that when all smhll and 
shrivelled sets are. rejected a better crop will be produced, and. ^3) 
if only the terminal sets the fihree or four intemodes just below 

the |K>int where the leaves are lopp^ off at Iforvest) are used for 

U 
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piautiugthcy will produce more vigdrous growth of cane than sets of 
any other part of stalk. This is also more economical as this part 
of the cane is lower in sugar content than the rest of the cane. By 
tjis method not only is there less loss of su^ar, but the reraaim’n^ 
juice is improved by'the elimination of this part of the cane and 
will produc^ higher quality of gid. 

It is a sign of healthy progress that iron, mills have to a great 
extent replaced the old wooden mills. It is stated that while the 
Nahan mill has less capacity and costs more than the Poona mill, 
a horizontal roller mill, known as ‘‘ Pearl,” for sale by Messrs. Club- 
walla & Co., is reported to extract about 8 per cent, more juice and 
to give otherwise more economical results. 

The practical instructions given for boiling the juice and the 
manufacture of gul, together with the factors which affect quality of 
this product will, it is hoped, be of great use to those for whom 
they arc intemded. We will conclude, with a suggestion that the 
Bulletin might with advantage be translated into the vernaculars 
of the lYesidency if this has not already been contemplated 
and copies distributed in the tracts where cane is a substantial 
crop.— [Editor.] 


* It: 

* 

The value of Castration of Deccan Bullocks. —By J. B. Knight, M. Sc., 
Professor of Agriculture, Poona.—Bulletin No. 62 of the 
Department of Agiiculture, Bombay. Price As. 3 or 3d. 

.. This bulletin appears to have been written prinqipally with 
a view to remove the prejudice which prevails in the* Deccan and 
Southern Maratha country against early castration of bulls not 
Required for breeding purposes. In Gujarat castration of bullocks is 
practised when they arc a year old while in the Deccan and Southern 
Maratha country ' this*- operation is postponed till they become 
five years old. Thus while Gujarat bullocks, although powerfcil and 
very active, are quite docile, those of the Deccan are rather difficult 
to* manage and this militates to ja large extent against the essen¬ 
tial thoroughness required in ‘working the areas used for intefisive 
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cultivation such as cotton. The impTovcmeut inthfl breed of cattle 
becomes difficult in these^parts as immature ^ulls are allowejl to 
graze with the herd and to gerve the cows. It is a popular belief 
in the Deccan that late castration develops^ the hump an^ 
promotes hardiness in the animal. The author describes an experi¬ 
ment macU^ by lum to test these points. His conclusions are as 
follows:— 

1. That early or late castration does not lUiiterially allint 

the weight of the bullock. 

2. That there is greater proportionate development in the, liind 

quarters of early castrated animals. 

3. That the strength is not»impaired by early castration. 

4. That the docility is markedly improved by earlycastra- 

tion. 

5. That activity is greater in early castrated aniijials. 

6. To offset this the late castrated animals arc perhaps better 

looking to some observers. 

7. There is no proof of greater hardiness for Jate castrated 

animals. 

.\8the ,(igricultural Department is trying to introduce improved 
implements and improved methods of husbandry, the necessity for 
more docile and active animals increases every year. 

The sooner the cultivators realize the value of early castration, 
the better will it be for all conccnied.— ^[Editor.] 


Substitutes for Hab.— By J. B. Knight, M. So.— Biriletin No. (53 
of the Department of Agriculture, Bombay. Price As. ^3 
or 3d. 

It may be mentioned at the outset for4;he information ot the 
reader# of this Journal that, within the tract ol trap soils of Bombay 
Presidency where* the rainfall is heavy, it is the custom to prejiare 
the seed beds for ric,e by burning some substance like loppings of 
trees, dried grass or dung upon them before sowing the seed. This 
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Hubstancc is callbd rab. The seedliiigs are, when i«ady, transplanted 
fri) the fields which usually receive, no manure. It may be noted 
that the yield from a treated plot is about 800 lbs. grain and 1,000 
tbs. straw per acre, while that from an untreated plot is about 365 
lbs. grain and 640 lbs. straw. It has been found that of all the 
substances used as ra& cow-dung is the best, ain (Termimqlia t<mm- 
losa) branches next to it and that leaf and gi’ass are very inferior 
substances for rcA. Investigations have also shown that the value 
of the rab is not dependent merely upon the manurial matter found 
in the ashes, but is to a large extent due to the heat. This practice 
may have originated in the ease with which branches of trees, etc., 
could be obtained in earlier times from the neighbouring forest at a 
trifling cost as the whole family of the cultivator did the work 
themselves and thus without any outlay reaped the advantages 
of increased crop production. But as in these days loppings of 
trees have to be brought from long distances and burning of large 
quantities of cow-dung cakes is not to lie encouraged, experiments 
were made by the author to find cheaper and more efficient substi¬ 
tutes for rah,' and the Bulletin muhu’ review records the results of 
these experiments. These may be summed up in the words of the 
author as under — 

That fish, nitre, sulphate of ammonia and oil-cakes are the 
most promising and thjit these may be safely advocated in the 
following quantities:— 

Fish 120 lbs. per gmitha' of schhI bed. 

Safflower cake (80 lbs.) 1 mauiid per gmUha of seed bed. 

Niger, Kaianj, llyan 120 lbs. (li maimds) per gwvtkv of seed 

bed. 

(Jndi 160 lbs. per ganlha of seed bed. 

Poudrette and sheep folding should be advocated wherever 
possible. The use of the former needs encouragement. Poudrette 
varies very much in composition, but about one cart-load per guntha 
should be applied. Kitre should be applied at the rate of* 20 lbs. 
pef- guntha of seed bed and sulphate of ammonia af the rate of 15 lbs. 


1 AfwiMaiaequaltoono-fortietbofan now. 
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Oow-duug rotted aud well mixed with the soil at the rate of 
one small cart-load per gmithn is to be recommendetl. 

The following table, briefly indicates the value of each of these 
substitutes:— • 


ink. 

• 

Xauu*uf DiiljKti- 

■_ j . .... 

Avfragu outturn in 
• llw. 

■ 

Quantity to lip 
applied per^uMn 
of M-W upd. 

(lout ni’r 
luirp Ilf 
riw-. , 

Costpor 
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! 
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A. P. 

Rs. A. V. 

1 
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3,000 33 
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7 

0 11 
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3 
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1.307 
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1 

13 0 

0 2 3 

3 
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7 

7 0 

0 0 3 

•1 
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3 0 

1 7 0 

5 
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33 

15 0 
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« 
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17 

0 it 

1 3 3 

• 

7 

Sulphate of ani- 
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20 

0 0 

1 0 3 

8 
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13 
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18 

0 0 
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An Improved Method of mnking Ji^gery.— By Alfred Ohat- 

TERTON, C.I.E., Director of Industries and Conunerce, Mysoi-e, 
Printed at the Vokkaligciu Saugha Press, Bangalore. 

This bulletin— No. 21 of the Mysore Industries and Commerce 
Committee—describes a system of furnaces and evaporatory pans 
designed by Air. Oiatterton to ‘deal with the comparatively large 
amount of (jane juice oxpres'Sed by a mill, with rollers 12" x Ig", 
driven by a le-h. p. oil engine. 

Such a mill, the author says, ‘ will easily deal witt* a ton of cane 
per hour, and the actual cost of working, including interest anc^ 
depreciation, with an oil engine using liquid fuel or with a gas engine 
rynnihg on suction gas produced from charcodl, will not exceed • 
As. 6 ppr hour’—about half the cost of crushing a ton of auie by 
bullock power. 

• Setting off this saving against.the^ increased cost of carting cane 
from* a larger area to a single centre, the advS-ntage of the power 
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mill in juice extraction—estimated at a minimum of 10 per cent.— 
is left as clear profit. . 

^ An incidental advantage is the saving effected in time, enabling 
the cane on a proportionally larger area to be cut before it becomes 
over-ripe. 

The necessity of designing an improved system of jaggery 
making arose from the incffioiency of tlic indigenous methods, 
when conducted on a large scale ; in the author’s words—* The 
ryot invariably employs a large shallow pan placed over a fire place 
constructed of mud, and for fuel uses the dried megasse from the . 
cane crushing, and the trash from the cane field. With fibrous 
canes, this is usually sufficient, bpt when it is not so, he scours the 
neighbourhood for combustible 'material, and seldom, if ever, incurs 
any direct expenditure on firewood. The size of these open pans 
varies greatly in different parts of the country, ranging from a capa¬ 
city for 250 lbs. of juice, to as much as 1,100 lbs. The usual tijiic 
taken to convert the juice into jaggery is from five to seven hours. 
With a bullock mill yielding less than 300 lbs. of juice per hour, 
two pans will suffice ; but, with a power driven mill treating one 
ton of cane per hour, and worked both day and night, at least 12 
pans will be required iqvolving the employment of one fii'cman to 
each pan, and two shifts of firemen in the course of 24 hours. Our 
experience with cane juilliug under such conditions has been extrejue- 
ly unsatisfaitojy; it proved impossible to properly control tin- 
firemen, the boiling was irregular, and the megasse from the mill 
insufficient, so that a very large expenditure on firewood had to 
be incurred.’ In addition to reduced working costs pel n^aund, the 
new system .has bccji fomid to give an increased outturn of over 
16 per cent, of jaggery from the same quantity of juice. The cost 
•“works out at about As. 4 per maund, on a basis of 12,000 maimds of 
jaggery per annum. 

These figures should enable a rough idea to be formed of the 
possilrilities of the application of similar methods to the nianufac- 
tjile of gur in Upper India; a sidelight is, however, thrown on the 
conditions obtaining in Mysorp by a reference to the value of canfe at 
Rs. 15 per ton-^about double of its normal value in Bihar. It must 
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also be remembered that it is f)ossible in Sontheyi IndiH to grbW^ 
more than twice the weight of cane per acre obtainable in tho North. 

Nevertheless the progress made in Mysofe augurs well for the 
solution of the similar problem in the United rrovinecs.— [A. C. 1).] 

4c * 

Report of'an Agrieultucal Tour in Europe, Apieriea, and Vapan during 
1912-13.— By L. C. Coljbman, M. A., Pir. D., Director of 
Agriculture, Mysom. General Stnies, Bulletin No. 4 of the 
Department of Agriculture, Mysoje State. Printeil at the 
Government Press, Bangalore. 

Thk TOport is full of interesting observations and, keeping 
Indian problems always m view. Dr. Coleman has evidently gathered 
a large amomit of information that will be useful, us regards, e.f/., 
the organization of demonstration work, the canyijig out of crop 
experiments, soil moisture investigations, and the control of the 
silk-rearing industry. 
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I culture, Bombay. Price As. 12 * 

or Is. 'M. , 

2K Sugarcane, its cultivation and * J. B. Knight, H.sc., Pro- Ditto. 

Ovl manufacture. Bulletin No. lessor of Agriculture, 

81 of the Department of Poona. 

I Agriculture, Bombay. Price 

As. 5 or 6(j. I * 

20 Value of Castration of Deccan | Ditto ... Ditto. 

Bnlloeks, Bulletin No. 62; 

of the Department of AfAi- i 
culture, Bombay. Price As- 3 i 

or 3d. j , _ 

3U Substitutes for/tab. Bulletin No. I Ditto ... Ditto. 

63 of the Department of I , 

Agiicultnre, Bombay. Price i 
As. 3 or 3d. 

31 The Fodder Problem in the Issued by the Government Ditto. 

Bombay Presidency. Price! of Bombay. 

As. 2. I 

32 Agricultural Engineering in tllb ; Ditto ... Ditto. 

^mbay Presidency. Price i 

33 Report ottAhe Operotiona of the Issued b;r the De|>artmenl l^-ernment Picas, kindraa. 

Demrtmont of Agriculture, of Agriculture, Madras. 

Maoraa Presidency, for the j 
official year 1913-14. Price As. 3 
or 3d. 

34 Season and Crop Report of the Board of Revenue (Reve- Ditto-* 

Madras Presidency for 1913-14. ‘ nue Settlement, Burrey, 


Price As. 4. 


Land Records and Agri¬ 
culture), Madras. 


Itoport of the Experimental work 
of the Palin* Agrionltural Sta- 
Hon for 191^14, Prioo As. li l 
or 2d. 


N.ii.A-, N.n.Ji., Extra De¬ 
puty Director of Agricnl- 
tpre, C. D. 
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LIST, OK AOUIUL'LTUUAL f UBLIOATIUNS-com<</. 


Whoro |iublMtici]. 


t/eueral AgrkuUure—conlOi. 


•‘4i Report of thoBxporiiisentai work If. C. Rempeon, 

of the Taliparamba Ajpicul- Deputy Director of Aitri* 
tural StatioiworI9l3-U. IVice culture, Southern 1>ivi> 
Anna 1 or IfJ. sion. 

.‘<7 Report of tho Experiuiontal work Ditto 

of the ManRBuallnr Agricul- 
tural Station for 1913-1L I'rice 
Anna 1 or Itl, 

:<K Report of the Experimental work Ditto 

of the Koilpatti Agricultural 
Station for 1913-14. Price 
Anna 1 or Icf. 

39 Ruportof the Experimental work Ditto 

• of the Hi^ri ABrionltural Sta- , 


Government Pron, Madroa. 

*• 


tion for, 1913-14. l*rico Anna 1 
Piei 9 or StI. 

lU Puniblo uic for oil enKiiios when U, \V. R. C. Wood, M.A., 
not retinired for pumping. Principal, Agricultural 
Imatlct No. 8 of the Madras College, (.'oimbatorc. 
Department o't jVgriculture. 

II Report on the Working of the Issued bytlm Department 
Department of Agnculture, of ARrlcuIturr, Cenlrtil 
Central Provinces and Berar. Provinces and Iterar. 
for 1913-14^ Price Re. 1 or Is. 

6 (/. 

42 Report on tite Management of Ditto 

the Provincial and District • 

(lai'dona. Central Provinces and 
Berar, for 1913-14. 

43 Sousou and Crop Report of the Ditto 

‘ Central Provinces and Berar 

' for 19i3-14. Price As. 8 or OU, 

At ■ TheAgrieiMurulaMlCuoiteralief Ditto 

Gazelle- Price per copy As. 9, _ ■ 

issued monthly. 

4.'i Report on the Operations of the Issued by the Department 
Department of Agriculture, of Acriculturo. mrma. 
^rma, for the year 1913-14. 

Fncu Ah. Ii or 7if 

49 Report of the Mfmlul^ Agri- Ditto 

cultural Station for 1913-14- 

47 The Burma .Agricultural Caleii- Ditto 

, dar for 1914-15. 

48 ReportrOf the /Agricultural Do- Issued by the Department 

partment Assam, for theyeaf of Agriculture, Assam, 
ending 30th June 1914. Price 
AlS. 8 or ,9((-' 

.49 Annual Report of the Jorhat Ditto 

Agf^ioultural Bzperimont 
Btstion for the year ending 
30th June 1914. 


Government Press, Nngpur 


Government Press, Biiriua, 
Rangoon. 


Asssiii Secretariat Printing 
Office, Shillong. 



LIST OF AOUIUULTUUAL FUBUOATIO'^S 


UST OK AttlllCULTlTKAL KURLlCATIONS-ijpuM. 


Wborn pnliluhfd. • 


Omeval i<< 7 >-{etiU(ir«—ccntd- 


I of the Upper i luiied by the Pepai-tment A*imain Beuretariat Printini; 

I Bbiilonir A^ricaltural Uxpori- of Aftifoiiltiiro, Assam. Office, Bhillone. 

; ment otation mor tlio year] 


i ondiny 30th June 1914. 

51 i Annual Ueport of the Fruit Kx- i 
periment Station, Shiiionfc, for | 
the year ending 30th June 
1914. I 

jVi Annual lleport of the Karim- j 
ganj Agricultural Experiment I 
{ Station for the year ending I 
I :Wth June 1914. 

.'kS I Annual lleport of the Kamrnp { 

I Sugarcane Expeiiinent Station { 

! for tlie yoar ending 30th June : 

! 1914. 

54 I Proper Cciiaervation of Cattle 
: Dung and Urine. Leaflet No,l 
: of 1914 of the Department of 
I Agriculture, Aiouim. (In Kng- 
lisii, llongali, Assnmi, and : 

I Khosi.) ;• 

35 Summary of Ilemarks on the' 
Kharif Crop of the North- 
West Frontier Province Price ‘ 
As. 4 or -Iff. 

I 

.30 I Annual Report of the Peshawar ] 
j Agricultural Station at Tnrnab 
I in the North-West Frontier 
I Province for the year ending 
30th June 1914. 

37 lleport of an Agricultural Tour 1 
in Europe, America, and Japan 
during f9iM3. 

.IS Report on Agricultural Ediiea- 1 
tion, llulletin No. 3 of the 
Department of Agriculture, 
Mysore. 

s 

59 Distribution of Cambodia Cotton 
SJhd, Circular No. 9 of the 
Depairtment of Agriculture, 
Mysore. , 

30 Smut on Jula, Circular No 10 

of the Department of Agricul¬ 
ture, Mysore. 

31 About the Cultivation of Cam¬ 

bodia Cotton, Circular No. 11 
of the Department of Agrionl- 
•ture, Mysore. 


North-West Frontier Pro 
Vince Covernmeiit Press 
Peshan’nr. 


Department of Agricul Messis. Thacker, Spink 
tiire, North-West Fron A Co., Calcutta, 
tier Province. 


Leslie Coleman, m.a., Pb Government Press, itangn- 
!>., Director of Agricul loro. * 

ture, Mysore 


Issised by the Uepaitinent. 
of Agriculture, Mysore, i 


An Improved Method of Making Alfred Chatterton,. Fokkallgera Snngha Press, 
Jaggery, liutletin No. 31 of F.C., Q.I.. c i £., Director Bangaloro. 
the Mysore Industries and of Induetries and Corn- 
Commerce Committee. merce, Mysore. . > 
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■” fimtral Agt'leuUure—coneW. 

Ki fh 0 Journal of tli* Matlrat \ Madrai Aitricultural Literai-y Run Prau, Coitn- 
Agricultural Studmli’ Vnion '■ RtiulentB* l^nion. batore. 

(raonthl;). Annual Siibacrip- | 
tion Ue. 1- ,i ! 

64 Quarterly Journal of the Indian | Scientiiic Dcrartment of Catholic Orphan Preaa, 
Tea Atioeiation. Price As. 6 the Indian Tea Aaaocia- Calcutta, 
per copy. tion, Csloiilta. 

iFi I Milan Poultry Oaaelti{mouMy). Indian Po ill t ry CI ii b, Mafosilite Rlectric Print- 
SubRcription Ita. .1 per annum. Lucknow. ing Worka, Mnaaoorie. 

UG Pooua Agrieultnral College College Mngaaine Com Arya niinahan Proa a, 

Wagaxine (ijuarterly). Annual | mittee, Poona. Poona. 

Riibacription Ita. 2. : 

OT Indian Agrteultura! IK o r I rt ' Mesara. P. A. V. Iyer A Commercial Preaa, Modraa. 

(monthly). Annual Riibacription Co , Tr’plieaiie, Madraa. 

Rm. to, 

AORICULTURAL CHBHISTRT. 

G8 llie Ryatein Potaaaium Nitrate,! J. W. Leather, v.i>,, F.i.C'., Mcaara. Thacker, Spink A 
Sodium Chloride, Water.' Imperial Agricultural Co., Calcutta. 

Memoira of the Department of . Chemiat and Jatindra 
Agriculture in India, Chemical; Nath Mukoi'ji, ii.a., b.eiu., 

Heriea, Yol. Ill, No. 7. Price | First Aaaiatant to the 

110. 1 or U. Gd. . Imperial Agricultural 

. I Chemiat. 

69 The Syatema (A) Water, Mag-1J. W. I.«atber, v.ii., k.i.c., Ditto 

neainm Carbonate and Carbonic I Imperial A g r i o ultural 
Acid, (B) Water, Caicium Car- I Chemiat and Jatindra ' 
bonate. Magnesium Carbonate,! Nath Sen, M.A., Supernu-' 
and (kirbonic Acid. Memoira of I merary Agricultural 
the DeMi'tment of Agricultorp Chemist, 
in India, Chemical Series, Vol. 

111, No. 8. Price Be. 1 or U. 6(1.; 

70 StiidiM of an Acid Soil in Assam. | A. A. Meggitt, n.so., Agri- . Ditto. 

Memoirs of tlio Department of ' cultural Chemist, Aaaam. ' 

Agriculture in India, Chemical: 

Series. Vol III, No. 9. Price 
Ke. 1-^0 or Ss. 6d. 

71 The Cases of Swai^ Rice Soils, W. B. Harriao*!, M.Bc., Ditto. 

Part II, their Dtiliaatioii for Agricultural Chemiat to ! 

' the Aeration of the roots of the the Government of. 

Crop. Memoirs of the Depart- Madras and P. A. Subra- ; 
iiient of Agriculture in India, mania Aiyor, n.A., Assist-: 

Chemical SeriearVol. IY, No. 1. ant to the Govt. Am-i- 
Price Be. 1 or Is. 6d. cultural Chemist, Madras. 

72 Aivestigation on the Usar Land J. W; Loather, v.ii.,p.i.(;. ’ Government Press, U. P. 

" in the United Provinces. Imperial Agricultural Allahabad. 

i Chemist. 

** I 

73 The Use of Sweet Jowar (Aor- H. B. Annett, msc., F.I.C.,; Superintendent, Govern- 

gham sp ) aa a source of com- Agricultural Chemist to . ment Printing, India, 
mercul siinr or as fodder and the Government of Calcutta, 
the variation in the (mmpoai- Bengal, 
tion of the crop during growth, 

Pulletin No. 41 of the Agricul- 
'tural Beaearoh Institute, 

Puna. Price Aa. 3 or Sd. 







lilST OF AORICDLTOKAL POBLICATIOSS 


No. 


! 


LIST OF AaRICDLTlIIlAi;i PUKMCATIONS-wKrf. 

Title. ^ Author. ^ Where publishe^l- 


* * Agrimllural Chtmitlry—conti. 

74 Notes on the Cane Crnahing in G. Clarke, P.I.O., Aerieul- ‘Snperinteniient, Gorern- 
the TTnited Provinces. Bulle' tural Chemist to the ment I'lintine, India, 

tin No. 42 of thoeABriciiUnral Government, United Pro- Calcutta. * 

Reseamli Institute, Piisa. Price vinces, Naib Hussain and 

As. 2 or , S. O. Bannerji, assiiijted 

by Lakshmi Shankaf. 

• 

7ii The Acid Heeretion of the Oram 1). L. Sshasrabuddhe. Ditto. 

' Pluit (CHetrarMlnum}. Biilte- b.bc., T..ak., Assistant 

. tin No. 45 of the Agricultural Professor of Chemistry, 

' Research Institute, Pusa. AgriciiUiiral College, 

! Price As, 2 or 2d. Poona. 


BOTANY. 

Tfi Tile Influence of the Rnviron- A. Howard, ai.K., M a., | Messrs. Thtckcr .Spink A 
. ment on the Milling and Bak- Impei^l Keoiiomic Bntan- Co., Calcutta, 
ing qualities of Wheat in India, ist, Tl\M. Jjeake, M.A.. 

No. 2. The Experiments of Government Economic 
1911-12. Memoirs of the Depart- liotanist. United Pro- 
ment of Agriculture in India, vinces, and G, Ii. C. 

Botanical Herios, Vol. VI, Howard, M A.., Personal 
. No. H. Price He. I or Is. fld. Assistant to the Imperial 

Economic Botanist- . 

77 . The Peas and Beans of Burma. Thompstone, B.8c., (Sovnrnmcnt Press, lUn- 

Bnlletin No. 12 of the Depart- Deputy Director of Agri- goon, 
meat of Agricnltnro, Iturma. culture, Burma, and 

A. M. Sawyer, Assistant , 

Botanist. Burma. 


nYCOLOOY. 

e 

TS A List of Diseases of Economic H. M. Cbibber, h.a , | Government Central Press, 
Plants occurring in the Bombay Assistant I’rofemor of j Bombay. 

Presidency. Uiillotin No. 05 fiotanyr Agrimiltural'i 
of the Department of Agricul- College, Poona. I 

tiire, Bombay. Price As. 4 or . 

5d. ., j 

7!l The ilfoAo/i or Ahicrogra Disease W. Macitue, M.A.. U.HC., | Government Press, Madras, 

of Areca nuts. Government Mycologist, j 

Madras. i 

NNTOHOLOaY. 

80 Hinifutan me Lakh ki kaet; C. B. Misra. B.A., First Baptist Mission Pl'ess, 

Hindi tr&nslation of Bulletin Assistant to the Imperial - Calcutta. 

No. 28 of the Agricultural Entomologist, Pusa. 

Research 'Institute, Pusa. ** 

Price As. 8. I 

81 Tunt Reeham Shil/i Sumhaniihe M. N. De, Soricnltiiral i Ditto. 

Vpdeth. Bengali translation Assistant to the Imporisi' 

of Bulletin No. 39 of the Agri- Entomologist, Pusa. i 
cultural Research Institute, 

0 Piisa. Price As. 4. 

I • 

82 Sdine South Indian Insects. T. Bainbrigge Fletcher, i Government Prfeis, Madras, 
' and other Animals of Import- li.N.. F.laS, V.K.8., KZ h , j 

ance oonsiderml espet^lly Imperial Entomologist to I 
from an economic point of view the Government of India I 
• Price Rs. 0 or 9*. {late Government Ento- ^ 

i moIflgist.,Madrsa) 
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LIST OK AOBIOOliTirBAL PUBUOATIOKS-eonfai. 

Title. Anthor. Where pnbllehed. 


.. ^ A'utuMioiotfp—contd. 

H3 InetructioiiB for eoliectinfir and Department of Art fen I . Secretariat Proas, Sliinoiit!. 
forwarding StMioimena of In- tiire, Assam, 
aecta dan^oging Grope- Tjeaflel 
No. 2 of the Department of 
Agricnitnre, Assam. (In liing- 
lisn, Bengali, Asaami.and KhaM.< 

SI Sericulture in Mysore. Flans of Signor W. Mari, Silk E.\. Government Press, Banga 
Stands and Trays for the new port, Mysore. lore, 

models of Silk-Worm Bearing 
Hoime. 

s.*! Serienltiirn in Mysore. Some Ditto Ditto. 

lUnstrationN. 

I 

Sli Rational Sericnltiire—Plans of Ditto Ditto. 

Rearing Schools and Rearing ** 

Houses. 

sf Sericulture. Ruport of work Issued by the Mysore Eoo ; National Press, Bangalore, 
done by Signor W. Mari during nomic Conforenoe, Agri ' 

I the year 1911. • cultural Committee. 


AORIOULTURAL BAOTKRIOLOGY. 


‘i.s Green Manuring Experiment. IC. M. llutebinson, B.A.. Superintendent, Govern 
1012-13. Bulletin No. 40 of the! Imperial Agrioultiiml ment Printing, Indi.'i, 
Agricultural Research Institute, j Ilocteriologist, and S. Calcutta. 

PiiNo. Price As. 4 or M, \ Milligan, U.A., b.sc . 

I Imperial Agriculturist. 


VBTRflMARY. 


NO I Biiimti. Memoirs of the Depart j Major J. D. E. Holmes.. Messrs. Thacker, Spink A 
: ment of Agriculture in India, o.i, £., M, A., n. sc.. Ca, Calcutta. 

I Veterinary Series, Vol. 11. M.ll.c,v.8., Imperial Bae 

! No. 3. Price Be. 1-8 or 2*. 3t/. teriologist, Muktosar. 


0(1 ‘ Experiments on theTreatment of H. E- Crdtis, M.K.O.V.M.. Ditto. 

I Surra in Camels. Memoirs of n.v.H., A.sc., Cnmyl 
the Dopai'tinent of Agriooltuiv Specialist. 

,.in India, Veterinary Haries, 

' Vol. II, No. G. Price Be. I or 
. Is. Bet. 


01 ^ Anthrax. Some Eimriments on 
: the Immunising Effect of the 
. simnItaneoiiM Injection of an 
I Anthrax attenuated Virns and 
: Anthrax AnH-Seriim. Memoirs 
of the Department of Agriciil- 
. : ture. Veterinary Seriu.Vol^, 

: No. 7. Price Be. 1 or Is. (U, 

I 

92 ! A Note on the Effect of Heat on 
: the Rinderpest Immune Bodies. 
I Rulletin No. 4.3 of the Agricnl- 
. tiiral Research Institute, Fiiso. 
: Price As. 2 or 3d. 


Major il. D. E. Holmes. Ditto. 

C.I.E., M.*., It.HC.. . 

M.B.u.y.B., In^risl Bac 
teriologist, Mnhtesar. 


Ditto .. Superintendent, Govern¬ 

ment Printing, India 
Coioutta. 
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LIST OF AGItlOULTURirVL FUKLIOATIONS-xottflIrf. 


Where )iul>]i«|ip(l. 


Annual Kopoi-t of the Imperial 
Baetoriolof'iatfor the year 1913- 

H. Prieo As. 3 or 4il 

• 

Report of the Civil VetA-inary 
Department, nenj>al, for the 
year I91:M4. Prieo As. 9 or , 
lOrf. 

Annual Report of the Civil Vete¬ 
rinary Department, Riharaml 
Orissa, for 1913-11. Price As. S 
or »/. 

Report on the Administration nf: 
the Civil VuterinarY Depart¬ 
ment, United Provinces, for I 
the year 19UM4. Price As. .S 
or ih?. 

Annual Report of the Pnnjiili 
Veterinary Collej'e., t'ivil Vete¬ 
rinary Department, Punjab, and 
the Onvnrnmont Cattle Karin, 
Hissar, for 1913-14. 

A Note nn Surra in Camels 


IVferinorj^—contd. 

IssHCd by the Af;rieultiiia.l Su|H>rinleiident, Gnvern- 
Advisnr to the Gnrern- inent Printing, India, 

ment of India. i'.ilcuttn. 

Issued by the DopaHftient Itenffal .Secretariat Rook 
of Ai'i'iciiltiire, Menitnl. Depot, Cajeutiu. 


Issiind by the Department Rihar and Orisaa Gnverii- 
of Acrirultiire, Rihar ami ment Printing Ottice. 
Orissa. Patna- 

Issued by the Dcpartnient (ioverninenl l*ress. United 
of Acricultiire, United Provinces, .-Xllalialiad. 
Provk^jres. , 


issued liy the Department t>_ovcrmiieiit Printioj;, Pun 
Ilf Afiricultuvo* Punjab. ■ jub, l,iihoic. 


H- R. Cross, M.K.i-.v.a..' 
ii.v.ii., A,ai>., Camel Spe , 
cialisl. I 


Note on (-attle Census in the I 
Punjab and Returns. I 

Annual Koport of the Cami^! 
.Specialist for 1913 14- i 

Annual Administration Keport 
of the Uombajr Veterinary Col¬ 
lej'e and Civil Veterinary De¬ 
partment in the Uonibay Presi¬ 
dency, incindinj; Hind, for the 
year 1913-14. Prieo As. 7 or ftf. 

Report on the Working of the 
(.'ivil Veterinary Department, 
Central Proviiifsis and Bei'ar, 
for 1913-14. Priee Re. 1. 

Report of the Civil Veterinary 
Department, Burma, for the 
year ending 31st Aluri!h 1911, 
Price As. K or IW. 


Dc|iartinontnf Ajtrieiilture.' 
Punjab. 


• Ditto. 


Issiuslhy the Department, Government tVntral Press, 
of .Aj'rieulturc, Bombay. Bombay. 


Issued by the Department Government Press, Central 
of AKriciiltiirii. Central Provinres, >aj!pnr. 
ProviiKsis and Bcrnr. 


Issued by the Dciiartment Cover.ent Press, Burma. 

of Agriculture, Burma. Itanjjooii, 







PUBLICATIONS OF TllE IMPERIAL DEPART; 

MENT OF AGRICULTURE IN INDIA. ‘ 

• • . .. 

To m HAD KBOM ’ * • * 


Tint OFiriCR or TUK A(iUtc'Uj.xi;uAL Advikku to TiiR (jovKUK.MRN'T OK Inum, 
• PC8A, BniAR, 

% 

amt from the following AgmU :r’ 


(1) TilACKBU. sriNK A CO.. Calcutta. 

(2) W. NBWMAN ft OO.. 

(») ItAi M. O. 8ABKAB Bahadur ft 
SONS, Calcutta. 

(4) HIGGINBOTHAMS. liTD.. Maiikar. 

(5) THOMPSON ft CO.. 

(6) D. B. TAllAPORBVABA SONS ft 

CO., Bombay. 


(7) THACKKK ft CO.. ItoiwiAV. 

(8) SUNBKlt PANUUUITNG, Rombav. 

(9) Rat Sahib M. GUIjAR SINOII ft 

SONS, LAiiouii. 

(10) MANAOBR, Kducation'ai. Book 

DeroT, Naci'cr. 


Annual Report of the Imperial Department of Agriculture in India for tlie .voar ISMM-Ofi. 

^ Price, As. 12 or 1«. 2(f. (Onf of $)rinl,) 

l(eport of the Imperial Department of Agriculture in India for the years 1905 06 ami I9(l6.ii7. , 
Price, As, 6 or 7d, « 

Report of the Agricultural .Research Institute and College, Piisa (iiududing thoTtoporl of 
the Imperial Cotton Specialist) for the years 1907-09. Price, As. 4 or Sc/. 

Report of the Agricultural Rosearch Institute and College, Piisa (including the Report of the 
Imperial Cotton Specialist) for the year 1909-10. Prich, As. 4 or Sd. 

Report of the Agricultural Research Institute and College, Piisa (including the Report of the 
Imperial Cotton Specialist) for 1910-11^ Price, As. 0 or 7(f. 

Kepoi-t of the Agricnltural Research Instituto and Collogo. Piisa (including the Report of the 
Imperial Cotton Specialist) for 1911-13. Price, As. 6 or 7d. 

Report of the Agricultural Research Institute and College, Piisa (including the Report of the 
Imperial Cotton Specialist) for 1912-13. Price, As. 7 or 8ii. • 

Report of the Agricultural Research Instituto and Colloge, Piisa (incliidiiv; the Report of the 
Imperial Cotton Specialist) for 1913-14. Price, As. 8 or 9d. 

Report on the Progress of Agriculture in India for the years 1907-119. Price, As, 6 or VI. 

Report on the Progress of Agriculture tn India for the year 1909-10. Price, As. 6 or 7i/. 

Report on the Progress of Agricultuie in India for tho year 1910-11, Price, As. 13 or I*. 3</. 
{Out print.) • 


Report on the Progress of Agriculture in India for the year 1911-13, Price, As. C or 7d. 

Report on the Progiess of Apiculture in India for the year 1912-13. Price, As. 8 or !M, 

Report on the Progijess of Agrioulturn in India for the year 1913-14. Price, As. S or M. 

Proceedings of the Boanl of Agriculture in India, held at Piisa on the 6th January 1905 and 
following days (with Appendices). Price, As. 8 or 9(f. 

Pi-ooeedings of the Board of Agriculture in Inflia, held at Piisa on the 15th January 1996 and 
following days (with Appendices). Price,. As. 12 or Is. 2c(. 

Proceedings of the Board of Agriculture in India, held at Cawnpiir on the 18th Kohruary 
1997 and following days (with AppencUces). Price, Re. 1-2 oris. 6d. 

Proceedings of the Boara of Agriculture in India, held at Piisa on the I7th February to(i8 
and foU^widig days (with Appendices). Prioo, As. 8 or 9d. 

Proceedings of thb Board of Agriculture in India, held at Nagpur on the I.5tii February 1909 
and following days (with Appendices). Price, At. 8 or 9(1. 

Proceedings of the Boara of Agncultnre in India, held at Pdsa on the21f(k*Fcbruai-y 1910 and 
following days (with Appendioes). Price, As. 8 or 9rf. 

Proceedings of the Board of Agriculture in India, held at Piisa on the 20th Norember liUl 
and following dm (with Appendioes). Price, As. 10 or Is. {Out of print.) • 

Proceedings of the Board of Agriculture in India, held at Coimbatore on tho 8th Docembor 
1913 and following days (with Appendices). Price, Ite. 1-2 or Is. 9ef. • 

Btanduri Ourriotilum for Frorinoial Agricultural Colleges as recommended by the Board of 
s Agriculture, 1908. Price, As. 4 or Sd. * 

The Agrieullural Journal of IwtUa.—A Quarterly Journal dealing with siibjeciiN cmnnected 
with wgricultural economics, field and garden crops, eoonumio plants and fruits, soils, 

' manures, methods of onltiration, irri^tion, climatio conditions, insect pests, fungus 
diseases, oo-operatiracredit, agrieultural cattle, farm implements and other agricultural 
masters in India. Illustrations, including coloured plates, form a prominent feature of'<Uhe 
•Journal. It is edited by the A^oultural Adviser to the Ooremment of India, assisted 
by; an Advisory Committee of the Staff of the Agriaiiltnral Research Instityte, Piiss. 
dfuiMal SubmrtptioH, Rs. 6 or 8s. 6d. including postage. Ringih copy, Ri. 2 or 3s. 


Memoikb \}f I'HE IDefaktheN'I' of Aghicultuuk in India are 
idsued from time to, time as matter is available, in separate series, 
such as Chemistry, Botany, Entomojogy, and the like. 


BOTANICAL SERIES. 

Vol. I. No. ( 1. Studies in itoot-Parasitisin. The Haustoriiira of Saululum Mihii.— 
Part 1.—Knriy Stafces up to Penetration, by U. A. Uakbek, m.a., 

Price. Ke. 1. («»< «f priul.) 

Part II.—The Structure of tlie Mature Haiistoriniii and the Inter-ralations 
between Host and Pai-asite, by 0. A. Baiibbr, m.a., f.i,.r. Price, Its. »• 
(Oh( of print.) 

Vol. 1, Nc. II. Indian Wheat llUHts, by K. .T. Uuilkk, m.b., r.L.H., and .1. M. IIayman, 
i>.v,8. Price, 11a. o. (Out of print.) 

Vol. I, No. III. Vuni'us Diseases of Siiearcaiio in ISeu{;al, by K. J. liUTi.KU, M.R., r.l..ii 
Price, Ke. S. (Uni of print.) 

Vol. I, No. IV. (foeeypiatii oblMl/ofiHiH, ltoxbur);h, by I. II. BuiiKlliL. M.A. Price, Ke.1. 

Vol. I, No. V. An Account of the Ueiy.a Pythium and some Chytridiaeae, by K. J. 
Butlku, M.B., F.L.8. I’rice, Ke. 4-li. 

Vol. I, No. VI. Cephalenroii eiresmis, Knnee; Tho ‘Koilltust’ of Tea, by IlAiiOi.it If. 

Mann, ».»c., f.i..s. ; and C. M. Huxohinmon. ii.a. Price, Ke. 4. (Out of 
print.) 

Vol. II, No. I. Some Dieeiwee of Ooroals caused by Srlero*pora ijraminkota, by K. ,1. 
BUTtKlt, M.ll., F.L.M. Price. Ke. I-S. 

Vol. II, No. II. TheIndianCottons.by G. A. Oammik, F.I..S. Price, Ke. 7 8. (Onto/iirint.) 
Vol. II, No. III. Note on a Toxic Siilwtance excreted by the Koote of Plants, by K. 
Flbtcukk, m.a., B.8C. Price, Ke. 1>S. 

A’ol. II, No. ''IV. Studies in Koot-Parasitisin, III.—llie HaiiNioriiiin of Olux uniinlnix, \>\ 

, C. A. Bakbkk, m.a., F.L.S. Price, Ke. ‘AS. 

Vol. II, No. V. Studiee in Koot-Pai'oeitisiD, IV.-—The Haustorium of Cauidtra lihudii, 
by C. A. JlAKBEU, M.A., F.I,.S. Price, Ks.‘AS. (Out of print.) 

Vol. II, No. VI. Some Experiments in the Ilybridizini; of Indian Cottons, by P. K. Fvsmn, 
B.A., F.L.S. Price, lie. 1-8. (Out of print.) 

Vol. II, No. VII. Tlio Variotal Oharacter.s of Iiulian Wheats, by Ai.ubkt HoWAiii*, .m.a.. 

F.L.8.: and Cabkikli.R L. C. Howaiui, m.a. Price, Ke. 1. (Out of 
print.) 

Vol. II, No. VIII. The Mulberry Disease caused by Coryurnin mori, Noin., in Kushniir, with 
notes on other Miillsirry Diseases, by K. J. Bvtlku, M.B,, f.i.,k. Prici, 
Ke. 1-8. (Out of iirlnl.) 

Vol. II, No. IX. Tho Wilt DiscaMC of Pi<;eon-Poa and the Parasitism of l/eoroiiuioiipora 
rtuinfreta. Smith, by K. J. lIUThBi:, m.b., f.l.s. Price, Its. .‘i. 

Vol. Ill, No. I. Studios in Indian Toltaccos, No. 1.~Tho Typos of JfiroiiutM ruHlim, I.., 
Yellow Flowerctl Tobacco, by IiI.bkut Huwauii, m.a,, a.b.i'.s,, f.I.s. : 
•' and Gabkikllk L. C. Howaiiii, m.a. Price, Ks. 4. ^ 

Vol. Ill, No, II. Studies in Indian Tobaccos, No. -—The Types of Nicotiaua tubumm, L., 
by ALBRKT IIOWAIU), M.A., A.K.C.S., F.L.S. ; aiid Uaukikllk L. C. 
Howauu, m.a. Price, Us. 9. 

Vol. Ill, No. III. Studies in Indian Fibre llants. No. I.-On two Varieties of Sunn, 
Orotaluria Juneeti, L., by Albbut Howakh. m.a., a.u.c.s., f.l.s. ; and 
‘ Uabkhsllb Ij. 0. tlovTAKU, M.A. Price, lie. 1. 

Vol. ILI, No. IV. The Influence of the Environment on the Millinir and Baking Uiialitics of 
Wheat in India, No. I.—Tlio Exporiiucnts of 19I)7-U8 and by 

ALBEUT U'OWAHII, m.a., A.B.t'.S., F,L.H. ; U. M. Leakb, >i.a., f.i,.s.>. 
and CIABRIELLE li. C. Howard, m.a. Price, Ke. 1-8. 

Vol. Ill, ilo. V. Tlio Bud-Rot of Palms in Indi-a, by K. J. Bl'TLEK, m.b., F.uis. Price, 
Ks.‘A 

Vol.'Til, No. VI. The Economic Signiiioanoe of Natural Cross-fertiliBatioii in India, by 
AIB,RKTH0WABU, M.A., A.K.C.8., F.L.R. ; GaBKIRLI.K L. C*. HOWAi'lli, 
M.A.; and Abduh KahmaK Khan. Price, Us. 4-8. 
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ttutANlCAL AEKIBS —COHtci. * 

MilleU of the Geniii SatarUi in Uio Boiuliay I'reMiilency uiiil Biiiil, 
by O. A. Oahmik, Price, Uc. 1. ^ 

Studies in Indian Fibre Plants, No, «—On some new Varieties nf Hiburnu 
eanmbinui, L., and ttibitmu l^bdarifu, li., by Albckt llotvaM». 
M.A.. r.L.8.; and OABKIRLI.K h. C. HOWAKII, M.A,* Price. 

Ke. S . • 

Notes on ^he Iticufeiice and Klfoct of Sterility and of CrosH-FurtiliKal ion 
in the Indian Cottons, by H. M. Leakk, at. a., and Ham Piiasad. Priee, 
Ro. I. • ’ ■ 

The Inboritaiice of Red Colour, an<l the Ueeiilarity of .Self-fertilisation 
in Corehorut capnUarh, L., the common Jute Plant, by I. H. lil'KKlA., 
M.A., F.L.S. and R. S. Finia>w, b.hc. Price, Ke. 1. ^ 

Observatiohs on Certain Kxtra-IndiansA'iiiatie Cottons, by I}. M. I,kakk, 
M.A., and Ram Prahak. Price, Ke. 1-8. , 

The Morphology and Parasitism of Ithizaelonm.hy F. .1. K. Shaw, ii.sc., 
A.K.ii.s., K.L.8. Priee, Ks. H. 

On the Inheritance of some Characters in Wheat, I, by A. Mi)Wai:i>, m. a,, 
.t.K.o.K., f .L.8.; and Oariukli.k li. C. Howauh, ai.a. Price, Re. 1. 

The Tnttuence of the Knvironiuent on the MilUni;and UakiiiR Uiialities 
of Wheat in India; No. S.—The Rxperhiieiits of lihlil-Kl ami Ittlll-ll, bv 
A. HOWAKI), M.A., A.K.U.8., P.I..N.; M. M. Lkakk, M.A., P.t..s.; anil 
OAimiKLLeL. C. Howard, M.A. I’rice, Ke. I. 

The Varieties of Soy Beaus found ill Bentral, Uihar, and Orissa ami their 
Commercial po-ssibiliticsAby K. J. Wuoduousg, .m.a., P.li.s. ; and (7. 
S. Taylor, h.a. Price, Rs. i. • 

Oa Phytophlhora imra»UiKa,nov,aftec. Anew Uiscaso of the Castor Oil 
Plant, by J. F. IIastl’R, ii.sc. Price, Us. L*. 

Studies in reroHOtporofm, by J. Ul'ti.ki:, .m.I!., and O. 

S. Kulkaumi, L.A};. Price, Its. 

Notes on Polliiiatioi^ and Cross-Fcrtilisiatiou in the Coiniiion Kice Plant, 
Urysa snffra, lAnu., by O. P. IlEL*roK, m-a., k.sc. Price, Uc. 1. 

A Sclerotial Disease of Rico, by F- J. K. SlIAW, lisc., a.r.c.s., k.l.s. 
Price, Uc. 1. 

Studies ill Indian Tobaccos, No. li,—The Inheritance oT Characters in 
Nieotlaua labaeum, L., by Uaurigllk L. C. Howard, m.a. J’rice, Its. li. 

Studies ill Indian Cottons. Pail. I—The VcROtnlivo Characters, by 11. M. 
Lkakk, m.a., i^l.s, ; and Ram Piiaraii. Price, Rs. IhN. 

Red Rut of Su$;arcauo, by K. J. BUTLKK, .M.i;., k.l.s. ; and A. Ha Kir. 
Kiiak. Price, Ito. 1. , 

Some New Sng.'iruaiio Diseases, by K. J, Bctlki:, M.ii.. k.i..s. ; anil 
AuuuL Hakik Kuan. Price, It.s. 'J. 

Preliminary Note ou the Classitication of Rico in the Central I’ruvinccs, 
by It. J. D. Uraham, .m.a., lt.se. Price, Ito. 1-8. 

The Intliionco of the Unvironinoiit on the Milling and Bakinj; 1 / 11:1 lilies 
of Wheat in India, Ndf II. ’llio Uxperiinonts of 1911-1'.’, by A. 1 Ii>wai:i>. 
i'.i.r., m.a., U. M. Li-iAKK, m .\-,audO. L. C. Howard, M.a. Price, Rc. 1 
or in. tkf. 

Studies ill Indian Hiiuarcuiics, No- I, Puiijali I'unus, by ('. ISa1!I:ki:, si;.i>, 
(/h fAs/irew.) ^ 

The DistinffnishiiiK cbaracicrs of .Sii^'anxincs ciillivatu.l at Sabuiir, by 
K J. WoolillutsE, M.A. ; 8. K. Uasi , M.A. ; and C Somkrs-Tayloi:. 
K.A. Price, its. 1-8 or ‘Jr. tkf. c» 

Potato Blight in India,.by <1. F. Dastku, R.sr. Price, Re. I or Ir. bd. 


CHEMICAL SERIES. • 

• * 

The Composition of Indian Rain and Dew. by J. WAt.'J'KU Lkatuki:, 

Kli.D., r.I.a. Price, Rc. 1. , • 

The Composition of the Uil-Sceds of India, by J. W. LKAriiKii, rli.D.. k.i.i.', 
4’rice, ite. I. {Out vf print.) ^ 

The Pot-OuHure House at the Agricultural i(psaaruh Iiistitiite, Piisa, by 
J. W. Leatubr, Ph.u.t F.1.1.'. Priee, lt8.^3. , 
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chemical seHiHs-ooiiiiii. 

Bj^rimonfai on the Avitilabilitjr of Phoiphatoa anil Potanh in Noilii, by 
W. LRATUaB, rli.P., F.I.C. Price, Ue. 1-8. 

Tlie Construction of Drain GanKes at Piisa, by M. H. Aunott, m.imht.u.k., 
with a IVefaee by J. TV. LKaTaM, Th.D., F.l.a Price, Rs. 3. (Out of print.) 

The Loss of TVntor from Soil diirincr Dry Weather, by J. Wawrr Lkathkk 
rli.p., F.I.C. Price, Us. 2. {Out \>f print.) 

The System Water, Calcium Carbonate, Carbonic Acid, by J. Waltrb 
LRathrr, ph,D., F.I.C., and Jatindra Nath Srn. h.a. Price, 
Re. 1. 

Water lleqiiiremenU of Crops in India, by J. T/ai,tkr Lkatubr, rh.ii., 
F.i.c. Price, Rs. 3. " 

The Natiii-o of the Colour of Black Cotton Soil, by H. K. Annrtt, b.hc. 
IMcc, Bo. 1. 

Water Requirements of Crops in India—II, by .1. Walter Leatiikii, 
rh.D., F.I.C. Price, Rs. 2-8. 

The Composition of tho Milk of some Breeds of Indian Cows and 
Buffaloes and its Variations, Part I. The milk of some breeds of Indian 
Cows, by A. A. Mrooitt, n.sc.; and H. H. Mann, n.sc. Price, Re. 1-8. 
Records of Drainaf'e in India, by J. W. Lrathrr, rh.D., f.i.c. 
Price, Re. 1. 

The Rah System of Rice Cultivation in Western India, by H. H. Mann, 
II.8C. ; N. V. JOSHI, B.q., B.8C., L.A|!.; and N. V. Kanitkar, ILAg. 
Price, Re. 1. 

The Composition of tho Milk of some Breeds of Indian Cows and Buffaloes 
and its Variations, Part II. The milk of some breeds of Indian Buffa¬ 
loes, by A. A. Mixioitt, B.8C.: and H. R. Mann, n.ac. Price, Re. 1-8. 

A conti-ibntion to the Knowledce of the Black Cotton Soils of India, by W. 
H. Harrison, m.sc. ; and M. R..Rama8wami Sivan, b.a. Price, Re. 1. 

The Date-Supar Industry in BeneuI, an InvestiKation into its Chemisti-y 
and Ai;riciiltnra, by H. E. Annrtt, r.8c., assisted by G. K. Lrlr, 
L.A{;.; and Bhailat. M. Anin, ila. Price, Rs. 3. 

Evaporation from a Plain Water Surface, by J. Walter Bratiirr, i*h,i>.. 
F.I.C. Price, Re. 1. 

Studies in the Chemistry and Physiolovy of the Leaves of the Betel-Vine 
(Piper BtUe) and of the Commercial Bleaching of Betel-Vine Leaves, 
by H. H. Mann, Ii.hc. ; D. L. Sahasuabupdhr, B.bc., L.Ae.; and V. O. 
Patwarohan,.b.ar. Price, Re. 1-8. 

The Gases of Swamp Bice Soils, their Composition and Relationship to 
the Crop, by W. H. Harrison, u.sc. ; and P. A. Sobbamania Aivkic, 
B.A. Price, Re. 1-8. 

Tho Experimental Error in Sampling Sugarcane, by J. W. Lratber, v.i>., 
I’h.ii., F.I.C. Price, Re. 1. - 

The Eractional Liquefaction of Rice Starch, by F. J. Wartr, M.sc.; and 
D. B. Darabsbtt, b.sc. Price, Re. 1. 

The Yield and Compewition of the Milk of the Montgomery Herd at Piisa 
and Errors in Milk Tmts, by ,1. W, Leather, v.i>., pb.u., F.'.o.; and 
A. C. Uobuh. Price, Re. 1 or Ir. Sd. 

TlysBystem Putossium Nitrate, Sodium Chloride, Water, by J. W. LEATHER, 
r.i)., I'h.u., F.i.o,; .and Jatinhra Nath Mukrk.ieb, b-a., b-hc. Price, 
Re. 1 or Is. &f. 

The Systems—(A) Water, Magnesium Carbonate and Carbonic Acid, (B) 
Water. Calcium Carbonate, Magnesium Carbonate and Carbonic Add, 
by .1. W. Leather, v.n., ph.i>., p.ic.; and Jatinhra Nath Srn, m.a. 
Price, Re. 1 or It. 6d. 

Studios of an Acid Soil in Assam, by A. A. Mkooitt, b.8c. Price, Re. l-S 
or 2t. 6(f.. ' 

The Gases of Swamp Rice Soils, Part II, their UtilixCion for the Aeration 
of the Roots of the Crop, by W. H. Harrison, m.so. and P. A. Scbra- 
mania^Aiykr, B.A. Price, Re. 1 or Is. Od. < 

Soil Temperatures, hy J. W. Leather, v,i>., f i u. {In (As prsrt.) 
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The Bombty liocuit—A repoiit on tiie InvMtieatioiiii of IDUS iM* by U. M. 
L»aOY, M.A., J.X.8. Price, R«. 2-8. 

9 

The more Important Iniieote injiirioiit to Indian Asriuultiire, •by H. M 
Lbfbov, M.a^„ F.Z.8. Prioe, K*. .1. ^ {Out uf print.) ^ • 

The Indian SurfaM Caterpillai-R of the GeniiH AgrotU, by H. M.* 
liBrROT,,M.A., r.z.8.; and 0. C. Guozu. B.*. Price, Ke. 18. 

{Out of pnnf.) 

e 

Individual and Seawnal Variattona in Helopeilii TliKimra, WatorhuuKc. 
with deeeriptiou of a new apeciei of Helo|ieltiH, by IIakoi.ii H Mark. 
D.'lc. Price, Re. 1-8. 

• 

TheCoccidk attackini; the Tea PlanUirt India and Ceylon, by K. K. 
Grrrn, F.Z.R.: and HaitoLn H. Mann, n.aiv Price, Re, 1. 

{Out of print.) 

The Muitard SawHy, by H. M. liRFKOv, m.a., f.k.h., k.z.h. ; andC. 
Ghobh, B.A. Price, Re. I. {Out of tmita.) 

The Rice Bur, by H. M. LRFUOr, m.a., k.k.k., r./..s. Price, Kc. 1. 

Hemarka on Indian Scale Inaecte {Cntrithr), Part III, liy MI. K, Gkkkn, 
F.B.B., F.7..8. Price, Re. 1-8. 

The Red Cotton Bug, by lt\M. Lrfhov, m.a., f.k.z.. f.z.h. Price, Ke. !.• 
{Out of print.) , 

The Castor Semi-Looper, by H. M. Lkfkov, M.a., k.r.s., k.z.n. Price, 
Its. 2. {Onto/ print.) ^ 

The Tobacco Caterpillar, by H. M. I.RKKOY, m.a., f.^.s., f.z.s. Price, 
Ke.1-8. {Out of pj^iut.) 

I'he Cotton T.eaf-Uoller, by H. M. T^rkkov, m.a., f.k.s., f.z.h. Price, 
Re. 1-8. {Out 0 /print.) 

Notes on Indian Scale Insects {OoerMar). by >H. Maxwki.i,'Lkfkov, m.a., 
r.K.8., P.z.B. Price, Re. 1-8. (out of print.) • 

Life-Histories of Indian ln8flcta(Co(«op<«i'a-l). by H. MA.'i:WBi,i..LKFi(Oi, 
M.A., F,K.8., F.C.K. Price, Its. 2, 

Life-Histories of Indian Insects-IL Some Aquatic Kitgunhota and 
CoUoptura, by 1). NOWKOAF.K, B.a. Price, Ro. 1 8. 

Life-Histories of Indian Insects-III. 'J’lie Rhinoceros Reetip {Ol■yr,le^ 
rhinoetros) and the Rod or Palm Weevil {RhynehophoruD foAugiurns'., 
by C. C. Ghobh, b.a. Prieo, Ks. 2. 

The Food of Birds in India, by C. W. Mason, .M.8.K.A.O., edited by 11. 
Maxwrll-Lrfkoy, m.a., P.K.B., F.z.B. Price, Rs. 7 8. 

e 

Kri8ilk,by U. Maxwkll-Lrfkov, M.A., p.r.b., f.z.b. ; and C. C. (iiiosii, 
B.A. Price, Ks. 

Tetrigina (Acridiinie) in the Agrieultural Research Institute, Viisa, 
Bihiu', with descriptions of new species, by Dr. J. L. Hanoyh^k, f.k.k. 
Price, Re. 1. 


Vet. IV, No. III. The Big Brown Oriokot {Braehytrypesachatinui, Stoll), by C. C. Ghobh. it. a. 
Price, Re. 1. 


Vol. IV, No. IV. Life-Histories of Indian Insects- IV {Hymenoitiiira), hy (j. R. Di-Pr 
B.A. Price, Rs. 2. 

s 

•Vol. IV, No. V. Inquiry into the Insecticidal action of soiue Mineral and other Coniponnds 
on Caterpillars, by H. MAXWBi.r..LEFKOY, m-a., f.rb., fz.b., ami R K 
• FiNLOW, U.8C. Price, Re. 1-8. {untofp^nt.) , 

Vol. IV,No. VI. Tha “P»««”I>isoasBof Indigo, by A, ,1. Gkovr, M.Bc.; ami (VC. Giiohh 
u>A. Price, Ro. 1-8 or 2f. 6d. ^ ' 

V81. V, No. I. Life-Histories of Indian .Insects—\'. ImpMoptrru (Rutterflim), by C. C. 
. Ghosh, B.A. Price, Rs.*2-8 sriU. 9rt. , » v. 
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Vol. r. No.' I. .S6ii<lie« In Jliotciioloffical Analysis of Indian Soils, No. l.IW/m, by r. M. 
Han'iiiNfios, ihA. Piice, R*. 2-S. 

Vol. r. No. II. llaUBpiii ToInu'oo Wilt, by C. J&. Hiitohinhout, K.A. Pnco, fta. 2. 

Vol. I, No in. A Nen-Nitni-o foridinf’(>r{;aniitn, by N. A'. .Tftfilil, B.Kc., L.At;. (In 
’ . Um prtfji ) ■ ^ 

■Vol. I No IV. Axotnliador an<) Nitrofren Fi'cation, by .I. H, \V.\i.TON, B.A.. n.HP. (In Utt 
pr*»t ) * 

( 

Vol. I. No V. Hnolorial Hot of Stared PolAtoTiiborR, by ('. M. HnTi‘inNBO.v, B.A.; nn<i 
N. V TIrisiii, II.A.. B.SC., i...ah:. (lu the pi'rim.) 
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Vol. I. No. *l. Aiia|ili.rlaxifl in the TiBI'koi' Animals, by Major .I. I>. K. IIoi.mkm, ju.a.. 
n.sc. I’rieo, Hr. 2. 

Vol. I, No. II. .Sali'ai'Niin ill the treatment of Surra in HoraeR, l)nc.H, and UabbitH, by Miijor 
■I. |). K. fIor.MR8. M.A., IMU*. PWen, lie. 1-4. 

Vol. 1, No 111. .Somn more RiinroRRfnI RicperimentR on tlin treatment oF .Surra in tbe 
Oamel witli reeommnndntionR for SyRtematir treatment, by A. S. l,r.itsK. 
M.i(.».v.i«. Prico, Ite. I. 

Vol. I, No. IV. On the Imnnino Rodiea oeeiirrini; in Anti-RindorpeNt Kcriiin, and on thi.v 
A'ariatioiiH o<«nrrini; in the Serum Protoina of Atiiniiilx dnrini; 

’ Jtiudor|ieRt, and during knmiiniBitioii and Hy|ier.lniniiiiiixatinn, by P. 

HAIITT.F.V, ii.ne. Prieo, Hr. 2. 
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THE GUR INDUSTRY IN tHE CENTRAL 
PROVINCES. 


J. McOLASHAN, 

AND 

D. CLOUSTON, M.A., B.Sc., 

Dtpniy Dwtelw of A^rieutlurtt, Southern Circle, Nagpur. 


Thebe were 17,392 acres under sugarcane in flie Central Pro¬ 
vinces last year. Thirty ^cars ago the area was 42,551 aeres. The 
area at pr«jent under this crop gives one^no indication of the possi¬ 
bilities of cane cultivation in this part of India. The gradual 
decline is .,due to a combination of causes among* which 
may be mentioned (1) the loss suffered by cane-growers during the 
last two famines, (2) the heavy cost of well irrigation, and (3) the 
reduced cost of transport l^y rail and the flooding of our markets 
with cheap, gur in consequence. The opening up of the country by 
road and rail, has, by facilitating the export of fo^ grains and oil 
seeds and the import of cheap raw sugar from other parts of India, 
placed the local sugar industry at a disadvantage, in so far as if has 
now to compete with the cultivation of other crops which hawe risen 
largely in acreage value, and with dheap gur from Northern 
India. While the annual imports of refiifed sugar and’j^wr have 
gone on increasing, the quantity of gur produced in the Projrinces 
fias gradually decreased. The* st§btement belbw shows in maund« 
the average imports per annum of refined and unrefined 

( 215 ) 15 
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sugar for the quinquennia 1880-85 and 1890-96 and for- the year 

iai3-l4 

• • 



HeSiieid 

Uiyeiined 

- Total 


in mds. 

in mdij. 

in mda. 

ISSO-S.'ii 

.i,o«,io:{ 

3,85.222 

4,01,325 

J 890-OS 

1.20,155 

4,iK).:i87 

6,16.542 

1013-U 

7,52,7.'U» 

8.72.662 

16,26,302 


The annual imports of gar or unrefined shgar have increased by 
4,87,4^ niaunds since the first period 1880-85 ; the area under cane 
in the Provinces has in the same time declined from 42,551 acres to 
17,392 acres. We may take it therefore that thirty years ago the 
quantity of gar and refined sugar consumed in the Provinces was 
approximately 16'6 lakhs of mds.,and 1 lakh of mds. respectively, of 
which about 12'76 lakhs of mds. Were gar produced locally, as com¬ 
pared with about 14 lakhs of mds. and 7'5 lakhs of mds. respectively 
consumed last year including 5'2 lakhs of mds. of gur manufactured 
in the Provinces. There has thus been an increase of about 3'79 
lakhs of mds. in the total (piantity of gar and refined sugar 
consumed, due no doubt to the growing prosperity of the people. 

We believe that the an^a under sugarcane has now reached 
its minimum and that with the irrigation works constructed and 
under construction large areas of land will shortly be brought under 
this crop which at present.sujiport herds of miserable cattle or pro- 
<luce cEops of low acreage value. The crop can be grown in all 
classes of moderately fertile soil found in the Provinces ; but it gives 
higher yields on well-drained sandy ^pams such as wardi and sehar 
than on stiff clayey loams such as monmd and kanhar. The varieties 
grown RTc mostly the hard ones, which being less toothsome than 
the thicker and softer varieties to jackal and wild pig are much 
less damaged by these animals. 

^ ^he average yield of stripped cane arid gur per acre for 
the Provinces is about 300 mds. and 30 mds. respectively; the value 
of that quantity oVgur at present prices is about Rs. 200. It is 
difficult to arrive at an accurate figure, as to the actual' cost 
to the cultivator of raising an acre of cane, as only part of 
the work is ordinasily done bv hired labour. When the crop is 
grown under tank irrigation in which case a water rate of 
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Bs. 7 is generftlly paid, and wlien all the work » done by hired 
labour, the cost per acre is about Rs. 130 inclining rent and yrater 
fate. If to this we add Ra. 9 for cutting and stripping, the cost of 
production of cane ready for milling is 6’9 annas per maund exclp^- 
ing cartage. Cirushing and grur-inakiug raise the cost to Rs. 162 per 
acre. The cultivator .sells the produce, in qm, of oin'( acre for Rs. 200 
and therefore makes a Jirofit of Rs. 38. Tof jnake the, same acreage 
profit on the sale of e-anea it would be necessary to sell the produce, 
m., 300 mds. for Rs. 167, i.e., at the rate of 8*0 annas per maund. 
Mr. Low in a note written by him thnje years ago on the same 
subject takes the value of cane to be about 9 annas [xn- maund. 

As a result of the high cost of cane grown locally, the area has 
continued to decline, liecause the grower has had to compete with 
more highly skilled cane-growers in other parts of India, who working 
under more favourable agricultural ixHiditions t-an afford to sell 
cane at from 3i to 4 annas per maund. But the cjane-grower in the 
Central Provinces has other difficulties to contend wdtii.' In the 
very large areas of forest and waste land hundreds t)f thousands 
of wild pig are to be. found whush do much damage* to this and other 
crops. The local method o| j/Mr-making, too, is most unecQnomical. 
The furnace used is inefficient and consumes an excessive amount of 
fuel, about one cart-load of wood being required per ton of cane 
dealt with, in addition to the megass and trash. Much damage is 
done every yiiar also by cane shoot borer and red rot. 

These difficulties, though formidable, are not insurmountable. 
Wild pig can be debarred from cam; by using the patent pig-proof 
woven liiiire fence which is now being supplied in considerable quan¬ 
tities by the Department for that purpose. The introduction by the 
Department of fhe Poona system of grur-making has solved the fu(d 
problem. Red rot can, we believe, be controlled by giving grejfter 
attention to drainage and by selecting only the most discase-fesist- 
fint varieties of cane for cultivation. Over*40 varieties are under 
trial dh the Government Experimental Stations with this* aim in 
view. The damage done by shoot borer can he almost entjrely 
aVoWed by early planting. In a, comparative test made this year, 
it was found that while less than 10 per cent. *of the shoots of cane 
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idantedt in l^ovftnl^ and Ocjtober were attacked by tbis pest, over 
40 ppr cent, of tbat planted ip Febraary and “March were affected. 

■ Nine-tenths of the cane grown in the Provinces is plant^ 
Ijetween the middle of January and the end of March. The reasons 
for planting at this season are (1) that the cane-grower has by that 
time been a^le to complete the sowing of his robi crops, the harvest¬ 
ing and threshing of hfe kharif, and the ploughing and manuring 
of his cane land. He is not a hard worker and always takes up his 
different farming operations in regular sequence. It is doubtful 
whether he has, in the course of ages, ever thought of altering his 
working time-table; for, in this part of India where most of the 
raiyats are poor and illiterate and where the literate classes generally 
i'egard .pvery branch of husbandry as forming a fit and proper 
occupation for coolies only, it necessarily follows that new ways of 
doing things are not tried. • The wealthy and more intelligent mal- 
guzars are generally absentee landlords who take little or no personal 
interest in the management of their villages. The standard of cane 
cultivation for the Provinces is distinctly low, and the yield of gur 
poor. Much of the cane is still crushed by wooden mills which 
give a l@w extraction. Progress under jbhese conditions must ne¬ 
cessarily be slow and may remain so indefinitely, unless the industry 
can be made to attract* more brains and capital. The opening 
of welhmaiiaged factories for the mauufabture of gur would go far to 
remove defects which arc at present so obvious. 

To run such a factory with a >new to economy it would be well 
to have a working season of 120 days or approximately five months 
including holidays. In that case cane planting begun in the nuddle 
of January as is ordinarily done at present would have to be continued 
till the middle of June, so as to provide a five months’ supply of cane 
fer’the factory; but this is not practicable in the climate of the 
Central Provinces where the growth of cane planted after March is 
checked by the excessive dry heat of April and May. If it were 
possible'to start planting in October and to continue it till the end 
of ^arch this difficulty would evidently be avoided. A set of ex¬ 
periments is being tiarried out ,on 4he Thaisa and Sindewahi Ex¬ 
perimental Stations with a view to ascertain how far earlier planting 
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can be practised .with success. The, outturna of ^ots planted in. 
1912-13 in black soil on the Tharsa Farm between Decembes add 
March are shown below:— • 


H 

Time of {ilB|}ting 

Number 
! of cauea per : 

I acre 

• 

Weight of 
stripi)ed cane |ier 
acre in tona 

1 

• — . " • _ 

Weight of gur 
tier acre in • 

tOUH 

• 

Plot I Docemimr 

■jlM 



.. II January 




„ III Vebruaiy 




t, IV March 





The high yield obtained from the December plot encouraged 
^ to try still earlier planting. In 1913 and 1914 cane was planted 
on the Ist of each month from October till Marc.h. Th<v average 
outturns of cane and gur for the two years are given below :— 


Time of planting • 

Namber 
of caftOH per 
acre 

Weight of • 
stripiiea cane (Jcr 
aero ill tons 

Weight of gvr 
|ior acre in 
tons 

Plunted in October 

5.3,900 

46r, 

49 

„ „ November 

47.200 

42-4 • 

4-3 

„ „ December 

51,680 

.3K’2 

.3-9 . 

„ „ January ... 

45,400 

.36-6 

• 35 

„ „ Febroaiy 

45.340 

av3 

.3-4 

„ „ March 

32,960 

• 

281 

2-8 


The photos of the October, January and March plots show the 
height of the cane on the 1st pf July, i-e., in the beginning of the 
rains, and the height attained-at the end of a year’s growth. The 
October-planted cane was ^distinctly taller and gave a thicker crop. 
[Platefi^X* and XI] ‘ • 

The outturns indicate that it is highly profitably ^o start planting 
three months before the usual time. Not only is a larger yield 
obtained by doing so, but the price of gur is at that time about 
20 per cent, higher than it is later. The cane was in this experiment 
’ cut when thirteen months old. There is go^ reason to believe, 
however, that the increase in outturn due lo early planting, would 
have been still ‘greater, had that planted in October or November 
^en allowed to stand till about H months old. In an experiment 
carried out this year the October-planted cane gave 9,470 lbs. of gw 
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per acre when cilt at the end of 13 months, and 9,900 lbs. when cut 
after, 15 months. The November-planted cane gave 10,400 lbs. 
of gur when 13. months old and 11,344 lbs. when cut after 14 months. 
I'he chemical analyses of the cane of these plots planted at different 
times also go to prove that cane planted over a period of six months 
all tends to yijien about the same time, i.e., about the middle of the 
cold weather. If a largfe area of cane had to be dealt with, it 
would undoubtedly pay a factory with its own estate to start 
planting in October. To get a sufficiently long working season 
it would be necessary in that case to crush some cane earlier and 
some later than the optimum date. 

Cane planted in October and November tillers reniarkably' 
well, continues to make good pi-ogVess throughout the cold weather 
and is sufficiently well established by March to shade all the ground 
and to stand the very high temperatures from March till the end of 
June; while Ifhat planted three or four .months later is handicapped 
from the very beginning by a scorching sim which heats up the 
surface soil to the detriment of the s})routing buds of the cane 
setts and of the'bender shoots later. The temperature from October 
till January seldom falls below 46" in thcr shade : in March it some¬ 
times rises above 105". The table below shows the average shade 
temperatures for the last five .ycam recorded at the headquarters 
of the two Divisions in which cane cultivation is likely to be largely 
extended in future :— 



( 'HH A'rriMU AHH 

• 


Naopdb 


•1 

HiicbeKl. 

LjOWCHIi 

Mean 

HkheHt 

n 

r,nwc8t 

’Mean 

f t 

“K. 

K. 

•F. 


F. 

®Jf. 

Janu^y .. 

8«-S 

50-9 

((0-4 

89 2 

47-9 

69-9 

Fet^anry .. 

»2ri 

54-0 

73-7 

900 

610 

74-8 

March 

102(1 

60 (t 

810 

1053 

671 

. 8V4 

April ... 

lOO-R 

(iCrU 

808 

110-4 

05-8 

' 900 

May 

•il3-7 . 

73-2 

04-8 

116-2 

74 0' 

03-1 

June 

100-2 

74-3 

88-4 

110 8 

720 

88-8 

.Uily 

OiV-l. 

71-8 

81-6 

97-8 

70-4 

t.2-2 

AagoRl 

01-8 

73-4 

802 

940 

711 

80-2 

September 

»2ft 

72-0 

81-8 

95-3 

. 70-4 

81'4 

Ootobe? .. 

02 2 

(i3-3 

70-8 

94-7 

60 2 

70-0 

November 

•80 3 

641 

, 73-2 

010 

6M 

72-8 ' 

Deoembor , 

8^0 

48-2 < 

67-2 

881 

46-4 

68-8 
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That excellent crops of cane can be raised in the Central Pro¬ 
vinces niay be gathered from the statement |ilready given of out¬ 
turns obtained from the plotaplanted in different months from Octo¬ 
ber till March. TIxe cost of cultivation involving heavy inanuriug 
as practised on Government Experimental Farms amoimts to about 
Rs. 290 per acre and the cost per md. of produ(‘ing can^ ranges from 
3*6 to 6’9 annas, according as the cane is planted early or late. 

From an economic point of view it is highly desirable that the 
cultivation of cane should be extended in the rice tract where 
ample facilities for its irrigation are Ixeing provided by Govern¬ 
ment. The rice-grower has jxlenty of 1 im<‘ between Octols r and June 
to cultivate at least a small area of cane. Undei existing conditions 
after haiwesting his paddy and slnall rnbi area he has a compant- 
tively slack time till the rains break, lie is busy during the rainy 
si'ason with Jiis rice. Wh(‘n he grows eane he has it ridged before 
the rains Invak so that it riMpiires uo further attentixm till the <lry 
weather sets in again. There is a keen demand for labour in the 
rice fields during the rains; in the absence of a demand in the dry 
season coolies have to leave their villages in searcJi.of enijdayinent 
on any Inigatioii or Ibii^jvay works which may be gojng on in 
thi district. The extension of cane cultivation would thus meet 
a felt want in jn’cmding labour in the villa’ges at this season. Look¬ 
ing at the question of extending the area fro»n the cultivators’ 
point of view, we find that the two principal factors limiting the 
area are, (1) the high cost of cultivatitm, and (2) the difficidty of 
getting a larger area crushed on the small bullock-driven mills in 
use. To Teniove the fiist difficulty takari is already bMiig ^iven 
by Government to cane-growers. Tin* setting up of small iwwer 
plants by Co-operative Agricidtural Unions woulJi*. we believe, go 
far to solve the seeond difficulty. But progress in this direstion 
must necessarily be slow until companies of enterprising share¬ 
holders, backed up by ample capital, can be induced to start up-to- 
date* sugar concerns with estates on whieh they gr»)W their owm 
cane. 

* , Efforts in other parts of India appear at* present to be laVgely 
directed towards the building up of a refined kugar indt>stiy. In the 
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Central Provinces with its compai^atively small area under cane 
and with gur selling pt extiaordinary high prices, sugar*maldng is 
Out of the question. The Hadi process was tried here and proved 
a ^complete failure as a business proposition. The manufacture 
of sugar on a small scale—that is from, say, twenty to thirty tons 
ol cane per day, has no possible chance of competing yith large 
factories, in which the charge for stad and machinery per unit 
of-sugar made, is much lower. On the other hand, there is a large 
consumption of gur in the Provinces, and after all ^r-making is 
the main sugar industry of India. The sugar consumption is only 
a fraction of the gur consumption. That there is a demand for a 
clean and attractive gm is shown by the prices paid for this article* 
in the bazaars of the Provinces. Gurs from Chhindwara and Betul 
fetch as high as Ks. 13-5-0 per maund in the bazaars of Amraoti 
district. In Morsi the rate is Rs. 10-6 per maund. These are excep¬ 
tionally good gurs, light in colour and with large crystals. Judging 
from the appearance of the samples from these and other bazaars in 
Berar, it would appear that these high quality gurs are made appa¬ 
rently by concentrating the juice to a less extent than is usually 
done in yiitr-making. The s)a:upy juice is then allowed to deposit 
crystals from which the molasses is drained off—sufficient only 
being left to stick the ciystals together on drying slightly. These 
high grade gurs or rather raw sugars are in demand in Berar, where 
the people, being well-to-do, can afford to pay for a good article. 
The cheapest gm of the samples obtained from the bazaars of 
this division was being sold at the rate of Rs. 5-14 per maund. 
It w^s reddish in colour and of very good grain. In Kh^mgaon 
cheap up-country gurs were obtainable as well as clean high 
quality gurs. Raramati gur in this bazaar is sold at the rate 
of ,Rs. 7-4 per maund. The colour and grain of some of these gurs 
indicate that they have been formed by mixing Java sugar with 
damaged gur. “ • 

In the ChhattisgarL Division where the people are pooret and 
less accustomed to luxuries, we find less of the very high quality 
qurs ior sale. The demand there is. chiefly for the cheap and d%ty 
gurs from Bihar and ihe United Pro-vinces, which are sold at from 
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annas twelve to rupee one per^maund above their cost in the 
bazaars of Gorakhpur district and Saran ;.but tljiere is a small (Je^iand 
there, too, for high quality givr from Madras at twice that price. * 
Even allowing for 'differences in freight charges when necessary, 
the difference in price between high and low quality in the Central 
Provinces find BeTar is not due to the additional cost of making the 
better article, but to the fact that the supply of good gm is not 
equal to the demand. Sugar consumption will doubtless continue to 
increase as the country becomes more prosperous; but there seems no 
reason to suppose that gur consumption will dec^rease provided 
that a high quality gur is provided at a moderate price by improved 
methods. The improvements will have to be of a simple nature. 
Elaborate plant is to be avoided,*otherwise charges for machinerf 
and skilled attendants raise the cost too high on a small output. 
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In a previous paper,* written iii 1910, the varieties of the 
Indian fibre plant, Uihisem cannaltinus, L., Deccan or Ambari 
hemp, wore di^alt with from a botanical point of view. Of the 
eight types, Ixdonging to five different varieties, describetd in this 
paper, one has consistently stood out from the rest as being the 
best for fibre purposes Under the conditions obtaining at Pusa. 
This i8«Typc 3, a kind which has always heen characterized by great 
robustness and vigour and by its iiapacity to grow and set seed 
under oomparatively unfavourable conditions. This type was 
described in the paper on this species as follows : — 

Plants fairly early, very robust, setting much seed. Stem 
tall, stout, prickly, red except the upper 6 or 7 inches which remain 
green. Stipules green. Leaves palmately divided into 3-7 (usually 
5\ lobes, a few arc simple and subcordate, the upper leaves lanceo¬ 
late, green ; margins red ; petiole red. Paunch green. Epicalyx 
green with a few fed spots. Corolla yeUow with a crimson eye.* 
Seedlings somewhat ssnall, stem red; petiole red; cotyledonary 

leaves green." 

. •.< 

« I 

> ilemo'revj ike DepaHmeot oj AgrieuRwe m India (Botanical Strie*)> Tol. IV, No. 8, 

mi. . 

(mi 
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The tall, reddish, straight Istems and the crimson eye of the 

flowers serve to distmguish Type 3 easily fropi the ordinary green 
variety grown in the pkina which has a tendency to form sidcf 
branches. Type 3 is'taller than the ordinary crop, is resistagit 
to wilt and is able to ripen seed under conditions when many of the 
other foriijs, isoLfted at Push, fail to do so. The roots do not seeiii 
to be so sensitive to Abater-logging and to want of aeration of the 
soil as those of all the other seven types. On this accoiint, it has 
been adopted as the source of the fibre required in vhe Botanh^al 
Area, and has been grown very successfully for this purpose 
during the last five years. 

One difficulty, with regard to the seed-supply of this form, 
had to be overcome before its Tiultivation could he advocated*. 
There is a good deal of natural-crossing between (he various types 
of Hibiscus mnmhimis and when these are grown near to 
one another, pure seed can only h(5 obtained from protected 
flowers. To produce sutdi seed in bulk, in the case of a tall, un¬ 
branched plant such as this, is chiarly impracticable except by 
the expenditure of large sums of money. Some easy method 
of keeping the kind purejiad therefore to be devised. Jhire cul¬ 
tures were obtained from the seed of unprotected flowers by the 
simple process of rogueing the plots of Type 3 very carefully in the 
seedfing stage and again later on before flowering began. Almost 
all the heterozygotes can be distinguished as seedlings as they 
stand out clearly from the bulk of (he culture. The stray plants 
are all removed by hand at the stage when the first paii' of real 
leaves Ijegin to form. A further inspection of the. plot, just before 
flowering begins, serves to (confirm the rogueing in the seedling 
stage and also to remove the very occasional heterozygotes Avhich 
then escaped detection, fn this manner, the new variety has l»<pi 
maintained in pure culture without difficulty in an area in^which 
•the opportunities for natural-crossing with thd other seven types 
were fhuch greater than in the fields of the raiytUs. Thus by studying 
the seedling and* vegetative characters of an improved variety, in 
the^case of a crop in which natucal-crossing is cammon, it is possible 
to apply the methods of pure line culture and to raise s'eed, true 
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to type, without the expense of g^wing it under gause cages or 
by protecting the flowers 'with muslin or parchment bags. 

The solution of the problem of .keeping the improved type 
pv.re, under ordinary conditions of cultivation, having been solved, 
it became necessary to work out the best method of retting and to 
obtain expert opinion on the produce as compaifed with the fibre 
produced locally. The plants were cut in the* ordinary way, allowed 
to wither for two days on the ground, made up into bundles and 
placed upright in the river. In this way, air enters the tissues and 
the thick end of the plant rets at about the same rate as the remainder 
of the stem. The bundles were then placed horizontal in the water 
and kept submerged by wooden beams laid across. They were 
allowed. to remain until the 'fibre came away easily from 
the wood and could be washed quite clean from bark and gum. 
It was hung out in a line to dry for a day in the sun and then made 
up into hanks in the ordinary way. Thus the country method of 
retting was followed but care was taken to prepare the fibre 
thoroughly and to conduct the whole operation in clean, river water 
to the best advantage. Any cultivator, near a river, could carry 
out easily' eveiything that was done the preparation of the 
fibre sent for report. 

A large sample of the fibre of Type 3 along with one of the 
locally‘prepared product, purchased in the Pusa bazaar, was sub¬ 
mitted to Messrs. Wigglesworth & Co., 82, Fenchurch Street, London, 
E. C., for examination and report* particularly with regard to the 
following points- 

(1) Its value per ton in London compared with, present 
supplies of this Indian fibre. 

(2) Its value per ton compared with the locally produced 
sanfple submitted. 

(3) Any advice or remarks with regard to the retting of the 
sample of Type 3 and whether it fully meets trade requirements* 
as regards colour and (Condition. 

(4) The best method of sending this fibre in bulk. It is pre¬ 
sumed it should be sent in pressed bales but information is reques|^ 
as to the best size of bale for this fibre and how it should be 
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folded before pressing.” (Extract from letter dated Nov. IQtli, 
1914). . . * . . • 

^ Mr. Arthur Wigglesworth (of the firm of Messrs. Wigglesworfh 
& Co.), who has visifed India in connection with fibres, was ggod 
enough to send a most interesting and detailed report, dated Decem¬ 
ber 21st, ,1914, which is given in full below ■ 

“ I beg. to acknowledge receipt of your communication dat^ 
Pusa, 19th Nov., 1914, and have also received the two samples 
of fibre of Hibiscus canmhinus, L. Having carefully examined 
these, I have the honour to make the following report: - 

Sample of the improved variety {Type 3).—This is of excellent 
growth, being 10 to 12 ft. long, exceptionally light coloured, comctly 
retted, and thoroughly well-cleaned. Judging by the individual 
stalks 1 should conclude that the yield of fibre per acre must have 
been of quite exceptional weight. Tile fibre is pure from end to 
end and is free from root. . It is also of good tensile strength and 
I have no hesitation in pronouncing it the best specimen of fibre 
from the Hibiscus cannabinus plant which has ever been submitted 
to me. This class of fibre could be sold in almost’unlimited quan. 
titles. • ■ 

Below I give categorical answers tQ your questions : - 

(1) The value per ton in London of this fibre to-day I estimate 

at £l8. This compares with the following values of Indian 
jute:— , 

So-called Bimli|iatain Jnto . ... ... £I2-I04i 

Bengal First Murks ... ... ... £I7-A-U 

Dacca Jntu Mo. 2 ... * ... ... ... £20-(t-O 

• *. ‘ • 

It should be mentioned that Jute has fallen .50 per cent, since 

the war, Bimlipatam having been saleable at £26 per ton before 
August and First Marks at £32 on spot. * • 

(2) The value per ton of the locally produced sample is al)out £ 8, 
but it is indiHerently cleaned on the average and parts of it so in¬ 
efficiently prepared that they would be scarchly workable oft spinning, 
machinery. Ih* is considerably below the average of so^alled 
£[ 9 ttapatam Jute which generally sells at £2 to £3 per ton below 
Bimlipatam Jute. 
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(3) 1 do no'l consider it possil)le to improve on the retting or 
piepRration of Type,No.'Si As it is, this fibre would fully meet 
the trade requirements, both as regards colour and condition. 
\he fibre, owing to its nature, is more brittle than Ben^l Jute 
an<l but for this it would fetcli as high a price as Dacca or superior 
Naraingungc,. varieties. 

(4) The best metliod of sending this fibre in bulk would be 
to pack it in the old “ Watson ” press, constructed by the Watson 
Patent Press Co. in Liverpool, whose address I can send later.* 

This turns out 30 bales per hour of 400 lbs. weight each pressed 
to 50 cubical ft. to the ten to ensure the freight being arranged for 
at the rate of 5 bales per ton. In Calcutta, they are using largely 
the “ Cyclone," but this would knock this fibre to pieces as it is 
less pliable than Bengal Jute. It turns out 40 bales an hour. The 
fibre is so long that it would be necessary to fold it twice. In 
Calcutta it is usual to “ head " the jute, that is, to give the jute in 
the centre one turn at the fold. In this longer jute, it would 
have to get a second turn so as to fit it. into the press. 

The samptes you sent are of such exceptional length that 
I should almost judge that they had been grown on highly manured 
land of great fertility. For commercial purposes, 1 consider the 
jute is rather long and that it would probably be better if it were 
shorter? though of coui'se the yield to the grower would be propor¬ 
tionately smaller. 

I 

I am pleased to hear that you .propose to take up the spread 
of this variety of fibre in vai*ious traetp of India and to endeavour 
to get it taken up by the cultivators. I woi^ld strongly enrtourage 
you to carry ou.t this programme which I feel sure would meet 
witli success. 

'Bimlipatam Jute, which is prepared from the same plant, 
has recently increased in vogue, and though the brittleness and 
harshness of the fibre prevent it being spun into the finest yams, 
it is nevMheless an excellent sii.bstitute for Bengal .Jute {Corchmis 


I The WjitBon Piitont {h mnnafacltirca bjr Mesers. FniiroeU Preiiton k Co., i^., 

Liverpool. 
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oapaularis and C. olUorius). It'is certain that the*cxtciisioii of its 
use will proceed still further so that the increased quantitieE^ you 
suggest producing would meat a natural demand. 

I have read with Ihe greatest interest the^ excellent pamphhft 
you were kind enough to send (No. 2, vol. 4 of the Botanical Series 
on some uew valieties of Uibmm mnmb'mm, L. syul Hibmm 
Salxlariffa, L). On pige 11 you refer to 4he tensile strength of 
fibre obtained at certain periorls in the maturil y of Ihe pbint. Hav¬ 
ing had some experience in the productioji of Italian Hemp {('anmbk 
saliva) 1 would like to mention tliat tliat crop is cut wlum the leaves 
on two-thirds of the plant have turned yellow and started lo drop, 
after the plant has flowered and the se(«l is just commencing to set. 
It has been found that the besf (piality and the. highest tensilfi 
strength are obtained from plants cut. at this }>erio<l whicdi is never 
allowed to vary whatever the weather conditions may be, the 
practice being that 10 per cent, of the female plants arc left- on the 
field to produce seed. They are cut about six weeks later and the 
fibre produced from them is inferior in strength, very (!(»arse in 
texture, and lackiiig in essential oil. • 

1 should b’ke to knov^; if the Typ(< 3, alhided to on, page 17 
and so beautifully illustrateil on Plate 3 as vav. ruber, is the plant 
which has produced the. fibre which you have simt. 

I have consulted Mr. J. ('. Djiffus, who was a long time in 

Calcutta and' is thoroughly conversant with the Bengal Jute trade, 

and I showed him your type , sample No. 3. He entirely egrees 

with my valuation and report and points out that if you should 

wish to,send home a few experimental bales, his house*, Mipsm. 

J. C. Duffus & Co., Clive Row, Calcutta, would be iileased to pack 
• #• * 

the jute for you and send it home to us for sale on this market. 

It will be well to get, at least 50 or 100 bales of it prepared ifejt 

season and sent ove.r so that we might have the fibre te^ed in 

practice, 

If is rather important to give a simple hame to any nfew^ fibre, 
and might I suggest that you call your new fibre Pusa fibre 
or* fusa jute. I understand the , Watson press is now l^iug 
constructed in Calcutta.” 
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It will be cbserved that the i^eport lays great stress on correct 
and,thorough retting and ’on the importance of this in connection 
‘ with manufacture. The thorou^ly ratted Pusa sample was valued 
at £18 a ton, while the local variety, retted by the people, was 
only worth £8. This valuation will serve to draw attention to 
the great increase in value of Indian fibres, such as .Deccan and 
son» hemp, which would immediately be "obtained if more care 
is taken in retting and in placing Indian fibres on the market in 
the most suitable form. This has been pointed out many times 
before, and the fact that a carefully retted sample should have 
made such a favourable impression on the brokers proves how 
low is the present standard of preparing Indian fibre for the Euro- 
‘pean manufacturers. The plot from which the sample was taken 
was not heavily manured. It was a high-lying, well-drained field 
of rather light soil in quite good condition. 

Arrangements have been made to grow Type 3 on several 
estates in Bihar and it is hoped, if these early trials are successful, 
it will be possible to send to London a consignment of this fibre 
for sale on the open market. Seed is available in the Botanical 
Section . at Pusa in quantity and can be supplied at once to 
applicants. 
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It is a commonplace statement of a certain class of writers 
that the history of Western civilisation is the history of man’s 
emancipation from the tyrminy of his surroimding:; and that the 
history of tropical civilisation is the record of his enslavement 
to them. Americans in particular are prone to make such state¬ 
ments ; and it is perhaps natural that they shmild do so, con¬ 
trasting the enormous anc^ rapid development that they havc^ effected 
in their own ex>untry with the stagnation whu'h they fouiul in such 
naturally fertile countries as Hawaii anJ the Philippines when they 
assumed the rule of those islands. Perhaps they are apt 40 mini- 
nuze the part which the great physical advantages of their own 
country have played in this development, arid the almost uni<iue 
opportunity which was presented to the. handful of men who 
dividejJ up a continent amongst themselves. Still it- wa^i not 
without a severe struggle that they entered into their heritage and 
turned it to such good account, and we may forgive the complacency 
with which they regard their handiwork. • , 

While, therdEore, we may deplore the physical pove^y of a 
tract like the Deccan, we may solacA; ourselves* with the recollection 
that*a civilisation which is based on natural advantaged and not, 
on the energy of man contains within itself the seed of its own 
d^TUction. The land may be.good or bad, and the plough may 
be good or bad, but it is the man behind ^he plough who cotmts 

( 281 ) 16 
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for most ill tlic loi^ run. 1x4 us consider the j)rogrt?ss of^^his 
st]|;u{^lc with nature in*the Bombay Deccan. 

The picture of the tropical cultivator leadiijg a life of contented. 
indolence... his simple wants supplied by a bountiful nature, has 
no .relation to the conditions of the Deccan witli i'fs thin layer of 
soil and its ‘light and cajiricious rainfall. The Deccan* picture 
would ratlier ,represent a perp<*tual struggle in which the cultivator 
has frequently found himself on liis bach. The early years of the 
19th century saw (Uwlationin the land, and tlie last yeai-s of the 
century saw this calamity averted only by elaborate administrative 
effort's. ^ far the victory has been with Nature, and the Famine 
Kelicf (lode; While it secures tin* be.st terms for the vanquished, 
affords evklenee of the defeat. Jf, therefore, we hold that Nature 
can smother her favoured children with too much kindness, we 
might expect that the niggardliness which she displays to her step¬ 
children in the" Deccan would brace them to strenuous efforts. In 
part this is so; but the struggle has been too seveie for many. 
Without its essential equipment th<^ bravest army cannot expect, 
victory, nor can its nmnle survive constant defeat. So it is with 
the Deccan* cultivators, many of whom luu’e neither the (equipment 
nor the confidence that lead to victory. 

Let ns examine the position of the Deccan cultivator both 
as a small proprietor and as a hired labourer, and see how he has 
been influenced by the changes of the past half centiuy. In the 
first place, let us consider the rise in wages which has occurred and 
the ao-calU*d “ scarcity of labour ” abou^. which we hear so much 
nowadays. There is no doubt that wages have gone up largely 
and that even at the higher rates labour is more difficult to obtain 
than it was a short time ago. Jjandlords and the larger farmers 
whe Employ labour all tell the same tale, and usually add that the 
labourers work shorter hours and are more independent than they 
used to be. Other employers such as contractors and Public Works 
.Department officers generally confirm this statement. The e^^- 
nation, commonly given is that the population has bben m<luced by 
plague and that the new industrjes have caused a greater demand' 
for labour and attracted the best workmen 4o the to^^s. These 
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coiwiderations are not negligilSe, but ai-e they siffiicient to^ account 
for the change < If we tiu-n to the stjrtistie«rf)f the (Viitral Division 
of the Bombay Presidency we lind tluit between 1890 and 191*0 
the population increased, in spite of plagije aixi famine. fi*)m 
6.211,000 to 6,389,000 while during the same period the number/rf 
factory Iwwuls ii? that division rose only from 8.0(M) to^34.000 and in 
Bombay Oity from *60,000 to 133,000. 'Kven assuining tliat all 
the Bombay factoiy hands are drawn fiom the (Vntral Division, 
is it possible that an extra demand for 100,000 workmen, accom- 
j>anied by a rise of nearly 200,000 in the total popuktion, could 
double the wages of a population amounting to over six millions i 
Kven admitting that commercial developments and public works 
have recently made krger denfands for labour, can we, a.ttribut<‘ 
the rise, in wages mainly to these causes i iSurely not. In some 
tracts where hardly any of the popuktion leave their villages in 
.search of work, employers erf labour .state that they cliii often hardly 
get workmen for 8 amias a (ky even in the hot weather when field 
operations are at a standstill. What then is the true meaning 
of the rise in wages '? The fact is that since the Indian farmer has 
had access to the world’s markets, agricultural produce of all kinds 
has gone up greatly in price, and as the bulk of the jiopuktion have 
such produce to sell they are now better off thau they used to 1 k'. 
They liavc used this increase in their wealth jiartly ui buying more 
necessaries and luxuri(», and partly in doing less work. Wherever 
one goes, one is told tliat vmole classes of })eople who formerly 
used to engage in field wojk now employ kbourers to do the work, 
and themselves merely superintend it. This is said of tlft! Batklars 
in Gujarat, the better class lingayets in the ^uthern Maratha 
Country, the Havigs in Kauara and of the more substantial culti¬ 
vators everywhere. tSo also with the smaller proprietors. Many 
a man who formerly supported himself on his holding durjiig part 
pf the year and was glad to work for hire in the off season now 
findl^ that he can get on without the latt^* somce of indoine, and 
keeps out of -the labour market altogether unless exceptionally 
“lijgh wages in the neighbourhood of his home*tcmpt him to forego 
liis hot weather holiday. Even in years of scarcity there Ww s^ms 



• 234 AGRIOOI/njIlAL JOURNAL OF INDIA [X, III. 

- < . C 

t 

to be no demand' for work at famine wages. In one way this is 
satisfactory, in anothes way it is not so. We may rejoice that the 
Xfiiyai no longer lives in the “ hand to mouth ” condition of former 
days, but would like? to see him use his advantage to strengthen 
hi? position. The victory is not yet won, and he cannot afford 
to stand stilly while his rivals in other countries are progressing. 
If each economic advantage gained is to be the signal for a relaxa¬ 
tion of effort, if improved methods of farming are to serve not only 
to increase the crop but also to swell the ranks of the non-workers, 
is any marked progress possible ? The question is one which will 
repay consideration, but in propounding the question it is not 
intended to suggest pessimism. The economic position of the 
labouring classes in Europe has greatly changed for the better during 
the past century, and they have used their advantage in part to 
reduce the hours of labour. Few people will contend that incessant 
labour is in ifself a blessing; and when a man has satisfied his 
necessities he will fix the limit up to which he is prepared to work 
with reference to his desire for more than the bare necessities of 
life: in other words in accordance with his standard of comfort. 
The standard of comfort of the Indian peasant is low, and his train¬ 
ing teaches him to be content with little ; but there is clear evidence 
that the standard of living is rising. 

Apart from the incentive to labour we have to consider the 
question of vital energy, which differs with individuals and with 
races. The Deccan peasant has been accustomed to periods of 
enforced idleness, to conditions of intermittent labour; and there 
can bo little doubt that irregularity of labour produces bad r^^ults, 
including a condition of apathy and helplessness which, being 
transmitted through centuries, acquires the rigidity of a race charac- 
teriftlc. It is probable that a rising standard of living and increased 
facilitiesofor obtaining remunerative labour will in future do much 
to correct this. At present, however, the tendency of the cultivator 
..to relaf his efforts, thfe moment that his circumstances pei'mit 
such a course, does much to discount the ‘ advantage which the 
relatively high prices * of agricultural produce have brought to his' 
door. 
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A small American farmer with an irrigated holding of‘(say) 
twenty acres may be worth a lakh of, rupees, but he not ohly ujprks 
on his land himself, but frequently does the whole of the wofk, 
his hours being frohi sunrise to sunset. The American holder of 
somewhat less means will not disdain to work for hire as a navvy 
in any ^pare ifime that he can filch from his farm, and will thus • 
provide himself with additional capital for developmg his land. Li 
this country docs any farmer worth Its. 2(),l)00 engdge personally 
in field laboiu* on his own farm, or does any farmer worth lis. 5,000 
employ his spare time in working for hire ? Such instances must 
be very rare. In India the natural tendency of such men is to 
engage low paid labour for the more exacting part of their current 
field operations, and to finance any permanent improvements Idiat 
they may contemplate by means of a loan. It is the* heavy bill 
paid for ineffective labour that ruiisj away with the profits of the 
substantial cultivator. It is this that he luis to keep down; and 
the best way that he can* keep it down is to work himself and to 
work with effective implements. 

The chief ground for optunistn lies m the fact that in the more 
favoured regions of the Deccan substantial cultivators with means 
of irrigation and with suitable holdings are extremely liard-working 
and continue their labour throughout* the year. Their equipment 
is none too good, but their indiLstry will compare favourably with 
that of the farmer in most countries, and pr(^sents a marked con¬ 
trast to the short hours of labour in the cotton tracts of the St)uthern 
Maratha Country and to the long period of inaction of the Khandesh 
cultivator whose fields lielbare from December to June. We need not 
seek to condemn the cultivator to the excessive labour of the Japanese 
husbandman who slogs away in his field front •morning till night 
with a heavy hoe, and treats each plant to separate doses of, liquid 
manui'e; but if we can, by mastering the productive foi^'cs of nature 
and improving the economic organisation of •the cultivator, provide 
him’with more constant and more remunerative work, wy may leave 
it to the risi];}g standard of comfort to induce him to undertake it. 

In localities where low-piid labour is rtill available, as in the 
Bhill tracts of Khandesh, cver^ substanUial cultivatoi, and many 
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who are iiot substautial, keep at le&st one saidar (yearly labourer) 
to relieve him of the drudgery of his work, though he may owir 
puly twenty or thirty acres of dr)'-crop land, and is accustomed to 
engage temporary labour at the busy season^. Li such localities 
it will be* found that w^herever th<?rc is an irrigation well thew? is a 
■ saUlar to work itj and that such impi-ovements as the (^ii^ruction 
of field embankments or the cleaning of land 'by hand-digging ai-e 
carried out, if undertaken at all, entirely by hii-ed labour. Little 
(efficiency is expected from this “ cheap labour,” and conse(j[uently 
there is a tendency in such places to assert that hrigation wells 
are not profitable, and that permanent improvements do not pay. 
The ciy nowadays is that owing to the rise in wages the position 
of the cultivator who has been accustomed to trust to such chea]> 
labour has become very difficult. The onlooker may feel inclined 
to say- •" would that it Avere„ impossible.” If the wages for fitdd 
labour were to.rise to lie. 1 a day, the small landholder would 
probably see the advantage of performuijg for himself much of the 
work for which he now jm's wages, and his laboin bill would go 
down instead of ..going up. 

Such changes do not take place in lUy, and any talk of 
.kmtu'ican standards may at present appear to be futile; but it 
may be helpful to consider the opposite extreme w^hich can b(! 
found at pur own doors. In the Thana district a man who wishes 
to engage a daily labomer goes to the hut of a Warli or Katkari 
and asks the man's wife whether they have sufficient /lOffU (jEleusnite 
commm tlicir onlinary food) for the day. If she says “ yes,” he 
[Kisses on ti^ the. next. hut. 
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The econonii<; effects ju'oduced by tlie present disnstrous 
war are full of surprises, and it will probably take years after its 
conclusion before tlie dislocation oi trade is healed and a frc^sh 
u(|uilibriuni established, add coniinerce runs smoothly along its 
new nuide channels. Who would have thought that one small 
cruiser was capable of |)araly8ing for a. time th(?^ti‘ade of India ? 
And who could lmv(f prophesijal. at sowing time, the rapid fall 
in prices of jute, groundnut, cotton, sau-h(*inp and other staples, 
bringing hardshi]) on millions of our cnltivators and nanchants ? 

Sugaivane in India is less affected. Wtf are largely self-con¬ 
tained, and the enormous (piantities of its produce required by the 
people of the country as food»are mostly availslile within our own 
borders. We grow ami manufattuiHi almost all our ow^n sugar 
but, unftjrtunately for ns, Ve go jio further, and there is no longer 
any export tnwle. If then? were, here at any rate tin? prdkjM'cts 
would bo ()f the brightest. There would be a»i»ejiormous boom 
in production, as a set-off to tlu* decline in many other agricultural 
products. 

One of the most interesting of the many iiieasures, um1(?rtakeu 
by 4lle present untiring British Gk)veirniuent to meet the crisis, 

* Bxtraol) from t-hi* opcuitiK AddroHH in l.ho Botauioal .Srolion <>{ llio Madrat^Soienoc 
OSnsjroHH of .Taimitry lOl.'i. * • 
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was the purchase, during the first $ew weeks after the outbreak 
ot hostilities, of one milliofi tons of cane -sugar. Startling times 
produce heroic measures and the ultimate effect of this action 
cannot at present be correctly gauged, but the net result is that 
“’the British nation need be in no immediate fear of a famine of one 
of its most valued articles of diet. In order, however, to under- 
stand this abtion on the part of Government, it will be necessary 
briefly to study the world's production of sugar and the sources 
from which Groat Britain usually obtains its supplies and, further, 
to enquire into the nature of the substance itself. Is sugar a 
necessity of existence ? It is inconceivable that, at such a time, 
the Government should have taken such a measure merely on 
behalf of a luxury. 

Ill the map opposite, the world's sugar production during 
1913-14 is shown, the quantities produced in different countries being 
indicated by qircles of different sizes. There arc two kinds of circles, 
solid ones and rings, and these refer 'to two different classes of 
sugar. The rings, being in the temperate zone, represent beet-sugar, 
while the solid circles represent cane sugar and are nearer to the 
equator. Germany, Austria, Frantie, Russia, Holland, Belgium, Italy 
and the ifnited States are the sources from which the world obtains 
its beet-sugar—a list of countries which at once arrests the atten¬ 
tion. India, Cuba, Java, Hawaii, Louisiana, Mauritius; Porto Ric-o, 
San Domingo, Quetmsland and Fiji, Peru, the Argentines, Brazil, 
Egypt, Natal and the West Iiulies and Demerara, on the othei- 
hand, are the chief places where the sugarcane is grown. Now 
it will be obvious at a glance that, while the second series are in 
no case actually disturbed by the war, almost all of the countries 
in the former aie, at the present moment, overrun by hostile forces 
or s\ipport great standing armies. It is the beet-growing countries 
of* Europe that are affected by the titanic struggle now going on 
and their si^ar-niaicing provinces are the actual arena cd the 
fight. 

The following table gives Great Britain’s imports of sugar 
during 1913, with a list of the chief countries from which it is drawn} 
as well as the relative* quantities o^ beet and cane sugar used. 




Map 1.—Shoving the vorld*« production of sugM- in 1913-U. The solid circles refer to 
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Hug^ Imports into Great Britain dttring 1913. 

(CouutricH seuding over 100,000 tons.) - 

Toum. 

iJcriattiiy ... ...... U88,43(il 

Holland ... ^ ... ... 100,160>Heei 

Austria . ... ... ... :ij9,46g) 

Cuba ._ ... ... ... ...^ Uauo. 

ToUd /tufstrls. 

BoutstiKui- ... ... ... ... ... l,a71,4:iU tons. 

UaiiOHUgai- ... ... .. ... ... ii64,7(H) „ 

We see at once that beet oi-cupies a far more important place 
tlian cane, and that the war has completely dislocated the British 
trade in tliis <'(>mm(Hlity. Let us study the i>osition of the beef 
industiy’ on the continent. (T«rniany is the principal normal 
source of sugar supply to (Ireat Britain, hut she is now our enemy 
and not one jiouud of sugar ‘‘ah enter the country. She will have 
to consuiiK' her own sugar, and the report has gone abroad that 
(irernuMiy will store some two millioit tons as a reserve for the 
future. It remains to be seen what will be the ultimate fate of 
this enormous .stock. Austria's (luota again is unavailable, and 
It is not (dear how the (Miorinous demands she is making on her 
male labourers will aflfi'ct the digging and manipulation of the 
roots. France is our allV’ and. although not usually sending much 
sugar to the British market, would probably be <piite willing to 
let us have a supply. But the French districts where the beet is 
grown happen to be exjictly those iVcently overrun by the (.fcrmans 
in their rush for Paris. It is safe* to assume that the great bulk 
of tjie (Tops have laum ruined, and ^here are many statements 
tending to the belief that the (Jerinans have made a poirtt oi wreck¬ 
ing the machin6'fy in tlie sugar fa(tories, and they are hven rcipoited 
to have dug out the roots and sent them to the (Ternum factories 
to be w'orked up into sugar. France, then, cannot supply our 
needs. Belgium mSy be ruled out altogether, Russia can produce, 
great (iKautities but, by agreement. sh(? does not export'b(^yond 
a certain anumnt. and the sowings werejmwimably made under 
tha€'^ condition. Besides, it is difficult to sec how, as things afe 
at prcselit,, she can kend sugar to Great Britain except throUgh 
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Sweden or by the long route aciibss Siberia. Holland iu guarding 
her own supply, while in Italy there is a,short crop this year.* To, 
sum up, then, practically the, whole of Britain's usual supply of 
sugar is locked up. * 

There is thus no doubt that the Brituh’duverunient* was 
justified in feeling eonsiderable alarm as to its future* sugar supply, 
and the heroic measure,* of suddenly diverting a large ipiantity of 
the tropical supply from its normal trade i-oute, would dpimir to 
be justified. But is sugar so necessary I Is it so vital to oiii* 
national well-being ? When any family jrasses a self-denying 
ordinance and decides to give up some luxurj' because of bad times 
or for the good of foreign missions, the first thing done is to “ cut 
off the sugar.” Does not that imply tlmt the British nation, now • 
curtailing all unnecessary expenditure to meet increased taxjrtion, 
can very well do without its sugar i ij(<t,us consider this substance 
more closely. 

Sugar may be siujcinctly described .as an easily <ligestibJe carbt)- 
hydrate, muscle feeder, warmth producer, the chea|K*st of sid)- 
stances rendering others palatable and therefor<* l^jeist taken in 
combination, of special value for (diildren, a gctitle stimulus to 
appetite and a powerful aid in cliecking the craving for drink. It 
is particularly suited as a food for workiuefi doing heavy work and 
all engaged in active exercise. It is cojicentrate<l, and ex<-e!js in- 
iluces dyspepsia, and it is inadvisable in conne(?ti»)n with all diseases 
caused by excess of uri<5 acid in the blood. 

B'or thousands of years it has been recognized as a- valuable 
food in the east, but, in the west, it is only within eompajiatiyely 
recent years lhat it has been treated otherwise than as a luxury, 
as is shown by the cous\imption in (Ireat Britain‘In 1700, IWM) 
and 1900. 

Imr&istt in smjar mnmmiUion in tlte liritish Iden. 

17tW ... ... ... ... •., I0,mi0 ion-. 

isoe. ... ._ ... ... ... i.w,uofi .. 

iflfte ... ... ... ... * ... „• 

The British have* always* as a nation, coiwumcrl more sugar 
per’hpad than any other European ixiople, as is se«n from the acctJTu- 
panying figures (for 1895). Consuiuj^ion perlieail of iwphlation, 
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Great Britam—86lbs., The United States—63lbs., France—311bs.: 
« Germany—^27lbs. ^1^ this correlated with the love of “ sports, ’’ 
that violent exercise, without meaning to peoples of less energetic 
nature ? ' * 

t • 

Let us expand this idea. Sugar is not a luxury but an indis- 
f)ensable food. A writer, in a paper in the Trocec^iings of the 
lioyal Society, gives the results of expcriilieuts with it, and shows 
that an added ration of sugar has a great effect in retardmg fatigue* 
He sliows that four times as much sugar is consumed by the body 
during muscular action as when at rest. An additional 8 ounces 
of sugar to the normal ration increas(»i the power of work during 
an 8 hours’ day by one-fouitli to one-third. Muscles in action 
' reject^ any other food and consume sugar only, and if other 
food, such as meat, is provided, a considerable amount of work 
is thrown on the body .in breaking it down and extracting the 
sugar which it contains. Many ingenious arrangements have 
been invented to establish these facts, but perhaps the most interest¬ 
ing of these ” ergographs " is an immense ijicliued plane, part of 
which revolves through a specially shut-in roonn In this room 
men and animals are (‘.omj)eIled to w^lk up the inclined plane to 
prevent their being crushed against the wall, and all their food 
and excreta are estimated, even to the air taken in and the gases 
give?i off by tlicir skins. In walking up the inclined plane con¬ 
stantly revolving in the opposite direction, the animals remain 
stationary, and the amount of work done, depending on the rate of 
rotation, can be accurately determined. Incidentally, an interest, 
iqg discovery has been made by this contrivance, namely, that the 

animal mechanism throws all others into the shade in eiheienev. 

«/ 

The work done by the human machine, for instance, was found 
^ to be 33 })er cent, of the food value, whereas in the steam engine 
it is from 6 to 20 per cent, of the fuel used. No wonder that the 
constant activity of childhood craves for interminable supplies ,of 
sweets. No wondei* that our soldiers in the South African war 

i 

were supplied with large (luantities of . jam and sugar with their 
rations. We read that the Noi^h American Indian, when on* the 
trail, used to reject all impedimenta except a drinking horn and a 
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small packet of maple sugar. W^en he cRme to a stream, he filled 
his hora with water and shook a little sugar i^to it and, after the* 
draught, went on his way. This is in rather striking agreement 
witK the experience of Sir Ernest Shackleton, on one of his 
expeditions when the temperature fell to 62 degrees below zero. 

“ Sugar," h^,writes? “ has proved a great life preserver and sustainer ' 
in Arctic regions. On lone occasion we had to niarcli 321 miles 
in 14 hours dragging laden sledges. Every hour wo took 2-3 lumps 
of 'sugar each. Within ten minutes of eating this, we could feel 
the heat going through our bodies,"—this heat presumably being 
caused by the feeding of the muscles on the sugar. But it is un¬ 
necessary to multiply examples. Indeed it seems likely enough that 
our high national requirements of‘sugar will be exceeded in the 
present war, and that the foresight of the Government may be of 
greater consequence in the fighting line tljan is generally supposed. 

The dislocation of the world’s sugar trade is a very real thing, 
and it is a curious circumstance that, throughout its history, the 
sugarcane has ever thus been connected with war and strife and 
oppression. Let us briefly consider the origin and jnigrations of' 
the sugarcane. ^ 

The original source of the sugarcane is lost in obscurity, and 
nowhere in the world has the wild plant BecJi met with. We can 
only therefore approach the question indirectly, by the study of 
tradition, philology, history and the general conclusions of botanical 
investigation. It is recorded in 'the sacred books of the Hindus 
that a certain famous Raja of olden time aspired to share the abode 
of the go(|^ during his lifetime. This being denied him, he employed 
a celebrated magician to make things as pleasant below as possible. 
The hermit fofnied a paradise on earth and stocks it with the 
most marvellous plants. Later on, the quarrel was healed and 
the garden was no longer of any use. The paradise was destroyed 
but, as a memento of the magician’s skill, the* gods threw down 
some pie^s of sugarcane for the mortals to grow. Thus the sugar¬ 
cane emerge f rom.the womb of the past owing to an ancient quarrel. 
There is no historical record of jthe origin of (he sugarcane. To 
all appearance it was known in ancienb India, aftd it is an inttsrasting 
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fact that, whife all thp'ii&inesioi'^.ln* plant t<» the wojjt of th« Indus 
•liayo a common ro/rt in the Sanskrit “ sharkarar" -it is known to 
the cast of that river by numbprles» words, arguing a much more 
ancient record there. There are references‘to it in the most ancient' 

c • 

of the Hindu books, while its introdiu^'ion into China is definitely 
stated as lieing from India, and its migration fo the .west is coni- 
paratively recent. Botanically, the evidehce is that it has arisen 
cither in India or in the islands of Polynesia. The map of the 
world will be useful in following its migration within historical 
periods. Alexander the Great found it in India and carried it 
away with him in the 4th century B. (1. It subsequently be¬ 
came (*8tal.)li8hed in ]*ersia and, later on, when that country was 
conqmjred by the Arabs, they took it to Kgyjjt and Syria. In the 
beginning of the 8tli eentiiiy the greater part of the fertile land in 
hjgypt was under sugarcaiM'. The Moors, in their westward course 
along the north of Africa, carried it with them and, when they 
conquered Spain they established it there, and it is of interest to 
note that this is the only place where it now has a foothold in 
Europe and that some 10,000 tons are produced aimually in Spain. 
Wherever the crusaders went they Wfre much impressed by the 
.Hugarcan(‘. and its knowledge was thus widely spread over western 
countries. This led to' a famous market being established for 
suganin Venice, to Avhich the sugar was brought from Syria, Egypt, 
(\ypru8 and Sicily. It is recorded that a Venetian was awarded 
100,000 crowns for discovering the way in which to make loaf 
sugar. But, in the 15th century, this celebrated mart was ruined 
byrthedong continued wars with the Turks, who, although unable 
to ennquer Venice, cut off the supplies. But, it was meanwhile 
e.arried by the’ Portuguese along their colonizing route to Madeira 
thence to the Canaries, and it is stated that it was produced 
in sqch (quantities in these islands, that the price fell rapidly and 
that si^ar came into more general use, in place of being a rarity 
used. chieHy in the j^resoriptions of physicians or in the*^houses 
of the wealthy. A further and much more important change took 
place when (.lolnmhus discovercNl America, for he carried the sugar* 
'cane with him, and Wroduced it into Brazil atid the West In^ea. 
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Tie plant throve wonderfully^ in'these tropical parts and, finding 
that the native Caribs .(th^t is, such as were left after their ruthless 
’ destruction) were unsuited to fieJdwo’*k, the Portuguese and Spani¬ 
ards brought over the Africans whom they had employed in Madeira, 
and thus founded the West Indian slave trade. Being produced 
cheaply by this slave labour, the price fell enormously and the 
industry waxed exceedingly. All other sources were rendered of 
no account and, wlientlie British took the islands from the Spaniards 
they took the slaves with them. For many years the industry 
was ^connected with this cruel oppression and the British Colonies 
grew in wealth and power. 

The connection of the beet-root with sugar is of much more 
■recent origin. The plant itself us found wdld along the shores of 
the Mediterranean and the Greeks knew it as a spinach and salad. 

.It was n 9 t till the end of the 18th century that 

it was found, that quantities of sugar cnuld be stored in its roots. 
This fact was seised by Napoleon ana made the most of. He was 
persuaded that England owed her greatness to her colonies, a mistake 
that has been, repeated since then, for it was rather her restless 
energy which had given her her colonies. Napoleon barred all 
colonial sugar from the Eui-opean markets, and a great scries of 
bonuses were granted to any one who made sugar from the beet¬ 
root. Thus was started the beet industry which, receiving a check 
when Napoleon was overthrown, ultimately secured a fii’in hold 
about 1830, and made great strides from 1840 onwards to the pre¬ 
sent day, especially in Germany, France and Austria. The sugar 
wars^ of Accent years have been largely economic, but .they have 
merely been a enntimiation of Napoleon’s brilliant inspiration. 
The fight has been between the sugarcane and the beet-root. By 
thc.action of fictitious aid in the shape of bounties, it looked at one 
time as though sugarcane was doomed, in fact, 20 years ago, beet 
had passed siigarcaKc, as is seen from the following figures 

• ' 1894.96. 1896-90. <1 

'Beet ... ... 4,79'4S90 tons. 4,3S3,899 tons. 

.. Cline ... .. ... .%387,40I ‘2.862.000 „ 

Vouil 


8,179,991 tone. 


8,978,899 tons. 





urtJna ,(KK( o, ban »qt pa» a»»o» au«> o» iO nORanpoaJ ..|.i40.«i aqi SaiMoqg—g d«n 
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But, since* that time, the application of science to the fields, 
tetter managements^ the formation of larger estates with greatly 
' improved machinery imder strict chemical control, coupled wM 
the introdiiction of better kinds of canc,‘have resuscitated the 
sugarcane industry and placed it finally on a secure basis. The 
battle continues, and it remains to be seen what Will be tlie outcome 
of (Germany’s attempt to corner the beet su'gar of the world. She 
has, let us hope, failed, like Napoleon, in her daring desire of 
depriving England of her colonies, aiul for a similar reason. 

It would probably take us too far to deal with the intricate 
subject of sugar bounties, granted by European countries in aid 
of the beet industry. The leading principle 1ms been to encourage' 
the latter by giving premiums o-n all exported sugar, and paying 
for these premiums by taxing the consumption in the country itscM, 
nmking sugar pay for sugar, taxing populace in favour of agri¬ 
culture, the towns in favour of the country districts. This has 
led to some amazing incongruities as can be seen by inspecting the 
table, which gives the prices of the sugar in various European 
countries at a time when beet was most dangerous to sugarcane. 


1 

Comumption and priaes of s^ugar in differerU countries. 



CouMumptiou 
(ler head 

Price 
per lb. 

OoMt }>er head 
|}er annum 

British Islos 

Mi Dm. 

lid. 

10/0 

United States 


2id. 

i:i/- 

France 

.n „ ‘ 

"t 

1.1/- 

Germany 

27 „ 

.1 

0/0 

The Ei^lish 

market has always been the 

main ohjeetdve of 


the beet growers, and the results of competition for it (jan be easily 
seen in the table. Sugar could be bought in English country 
toYTte at less than a third of the price which had to be paid by 
the actual producers in the French sugar factories. The net result 
was that thousands‘of tons of valuable food were cast at .Great 
Britain’s door. Sugar was cheaper than manure, and Great Briliaiu 
had no difficulty in capturing the jam and biscuit •trades of the 
worl^ This, however, ^was only^ one side of the quMtipn. The* 
sugarcane‘colonies practically went to the wall. Britain almost 
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oeased to import sugar from them, acute distress prev'ailed jn the 

West Indian Islands, and several of tfiem became bankrupt/ 
Imparts of ,8itgar iitto the United Kiwjdotn. 

184fl. I8(«. • 

Totttl Itn{iorrH 0,WKt.00() utt'tn. 11,000,0(1(1 ew tx. ;il,000,(NNt cwt«. 

From ^riti«h * 

Colonies (Cnne) 0,0UO/K)0 
From Eurojie 
(Boot) 4,000 

From Germany 
alone 

Napoleon’s dream was thus eifeeted long yeais after his death, 
but the result was hanlly what he had expci'ted. The failure of, 
Britain’s sugar growing dependencies was a purely local affaii- and 
had little or no influence on th(‘ d(‘stinies of tlu? Empire. 

But, for the sugarcane industry, this*failure was a very different 
thing. It is difficult now to understand how the cane gj-owers 
were able to bear the strain and keep going until better tinu's came 
round. Possibly the expensive machinery employed, and the 
large amount of capital locked up had sonurthing to do with it, 
for it is an undoubted fact*that many e^itates w(‘re run at it. loss for 
a considerable period. The rivalry of the sugar bcid, was, however, 
not the only disaster which overtook the cane industry iit this 
time. The abolition of slavery was at one time thouglit to*be its 
death blow, but a still worse adangt^r threatened. Whenever ii 
plant is subjected to intensive cultivation, it is merely a matter 
of time before this brings in its train serious epidemics in the fields. 
It woulfl s’eem that the tendency is to strain the constitutioit of 
plants under 'Cultivation, and thus render them lial>lc to beenme 
delicate and the prey to the hosts of insects and fungi always on * 
the look-out for suitable food. 

The sugarcane has always been specially iparked out aS fair 
game jfas pests. In the first records erf plantation work, we read 
of terrible scourges wiping out whole tracts of comitry, the «pests 
causing this destruction *belonging to the most various classea of 
the^animal kingdom. These eaiHy accounts naturally nevei; refer to 
fungus diseases, which no doubt also played their part in the havoc. 


.'>,(«K),(NHt 

• 

• 

:t,(l(IO,(NK) 

.S(I0,(K1(> 

■i3,U(K).0(Kt 

:h(),(mn) 

li,(((J0,(l(NI 
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TfiuB, as long ago as 1756, we read of a destructive disease in 
tlie ■ sugarcane fields of Jamaica called the “ Blast.” This also 
appeared in several other parts of th% West Indies and, wherever 
there was an outbmik, whole fields if not the total crops of the 
estates were destroyed, the good plants being often burnt with the 
rest in order to stem its progress. This appears to have been a 
kind of aphis which, to-day, would only appear in ill-cultivated 
lands or neglected fields. 

In 1760 we come across the “ sugar ant ” (Formica omnivora), 
which was specially abundant in the island of Barbados and some 
of the French colonies. These caused such destruction that it 
was giavely debated whether the hitherto prosperous island of 
Barbados should not be altogetfier abandoned. The French island 
of Martinic^ue offered a million francs for the discovery of a remedy, 
and Grenada £20,000. 

• Borers appeared in Mauritius in,] 848 and caused the greatest 
consternation. They tunnelled in the heart of the cane stem in 
all directions and rendered harvesting almost impossible, in that 
the canes fell tb piec«j and these pieces were of little value as regards 
sugar content. A similar infestation is^reported in Bombay, where 
on the introduction of Jihe Bourbon cane from Mauritius it was 
eaten out of the ground and totally destroyed. 

Ih 1878 “ rust ” appeared in the cane fields of Queensland, 
and'-simply swept them bare. This was caused by a minute mite 
which at the present day is not infrequently found on cane leaves 
in India. , 

• With the progress of science it seems curious that,later, sugar¬ 
cane diseases .appeared whose causes were less easy,to determine. 
Thus “ gununing ” appeared in Queensland and its cause was not 
successfully determined. “ Sereh ” swept throu^ the Java 'fields, 
and, w spite of tl^y years’ study, its origin has never been satis¬ 
factorily cleared up. , 

Fi^Uy, after some years of mistmderstandings, we have come 
to .the conclusion that the whole sugarcalne world is affected by a 
fungus disease, th6 fed rot, and 'this appears, as a general ^e, 
wherever the ground is water-logged, and causes whol^le loss of 
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crops. This luay be regarded fts the chief Indian sugarcane disease 
and no direct remedy has been foui)jd for it. The climax wjth 
regard to red rot occurred .in the West Indies some twenty'yeans 
ago. Shortly before harvest, when the canes were full grown and 
there was a prospect of an abundant crop, they suddenly lost, colotir, 
the leav^ faded and the canes rotted in the gi-ound. The 
fungus was masked by certain others, as well as by ntinute beetles 
which eagerly attacked the fermenting canes, and for years the 
latter were credited with being the cause of the disease. {The 
fn^iods adopted to combat these diseases were then Itriefly traced, from 
Qie Ume when disease in the ca ries was met by solemn ^rrocessions and 
votive offerings, through videtU anslaughl on the ‘iJests and the stirdy of 
hdpful parasites to the final ado^ion of a jjidiey of rejlacenient J/y 
immune varieties.) * 

In sugarcane, all these stages have thus been gone through, 
but it would take too long to give a tithe of the examples which 
crowd upon one's mind. The method now generally adopted is to 
fight disease by replacing affected varieties by those which have 
been noted as more or less inmiune. lliifoituuately, it has been 
found that it is just the best and richest cane which is most readily 
attacked. It is regarded, however, as the best policy‘to obtaui 
a certain moderate return than a doubtful higher one liable to 
occasional serious loss. 

Let us.take an example of such work, and it is regrettalile that 
we have to turn to a colony under a foreign Government for a suit¬ 
able one. Great Britain has been tardy in appreciating the supreme 
importai\ce of the aid whidh science can give to agiiculture. .lava, 
at one tiine, in as dangerous a position as any other co{intry> 
set itself to work out this problem of cane disease and has ultuuately 
won its way to complete success. There is an additional reason lot 
selecting Java, for, as we shall see later, it will be neccssary*to 
compare that country with India in considciing any posrfble ex¬ 
tension of our sugar-making industry. It is from .Javq that We 
import our main suppjies of refined sugar, and the quest ten will • 
arise as to whether we can, in India, produce it as well and as cheaply 
as that country. Besides this, JaVa presenflS a fine example of the 
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application of science to agripultuial problems and, lastly, there is 
% series of excellent sunuiiaries of the various steps which have 
<plac^ Java at the head of the sugarcane industry of the day. 
{Th&ti fdlowed a summary of work done in Sam, for whkdi readers 
may ho referred to this Jotirml, Yd. Yll, Part 4, 1912, fages 321 to 
323, (Jie sugar fnoduction in Java readting 1,345,000 tens last year.) 

Replaccincnt of the diseased canes by more resistant varieties 
is seen to be the keystone of Java’s success, and the principal kinds 
now grown in Java are sellings. For many years the cane was 
held to be incapable of producing fertile seed. This is the more 
remarkable because many eminent botanists have paid special 
attention to the subject both in the East and the West Indies. In. 
all probability multitudes of seedlings have been produced year 
by year in favourable localities but, from some cause, perhaps 
their similarity to grasses,^ no one had suceeeded in detecting 
them. 

The arrowing or flowering of the' cane is a very well known 
feature in tropical scenery, yet iii the northern tracts of India it 
is of very rare ^occurrence. It is mentioned by Dr. Kobus, in his 
account of his journey to Baharanpur to obtain Indian (lanes for 
cultivation in Java, that be met with people who had never seen 
the arrows, and did not know in what part of the plant to look 
for them. 

A 

The discovery of cane seedlings appears to have been made by 
a planter in the island of Barbados who, in 1868, observed great 
nunibem of seedlings, which he carefully reared but ultimately 
rejected because of the appearance of certain objectionable charac¬ 
ters. ‘ In spite of authentic records of this fact, as wcllas the less 
certain, statements regarding the discovery of cane‘seedlings in 
Javi^ a couple of years later, the fertility of cane seed was again 
disputed and these observations wore abnost forgotten. 

Natural seminal ueproduction of the cane seems to be particularly 
favoured Jby the climatic condition of Barbados, whereas the reverse 
‘ appearb to be the case in Java. Soltwedcl in the latter Island 
luade^ crossing ex|)erimcnts for years, besides carefully searchuig 
the fields^ before ho‘succeeded, in 1886 in proving to his o^ 
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satisfaction that he. could thus produce hybrid can^. In Barbados, 
on the other hand, a search in the fields bysi Harrison and Bovbll 
was rewarded by the discovery of many thousands of plants in 
January 1888 . While in Java the results wtjre not made public 
for several years, those of Barbados were quickly known all over 
the cane ^owin^ world and excited the keenest intiprest in the 
subject. In Barbados’, Harrison and Bovoll, in Demerara, Jenmam 
and Harrison have continued these studies, and to their valuable 
reports we owe much of oiu- present knowledge on tlie subjex't. 
More recently, the whole subject has been more exhaustively 
studied in Java, where the importance of the crisis caused the 
foundation of laboratories and the employment of a lai-ge trained 
staff. * . , * 

Many of the best canes in Java appear to have been obtained 
by crossing the old time Oheribou with the north Indian (!hin or 
Chunnee of the United Provinces. We have the coutbination of a 
thick, juicy but effete variety with a thin backward fibrous one, 
with little juice but that of good quality and showing remarkable 
resistance to disease. To indicate the thorougluwfss of the Java 
work a reference may bc^made to the manner in which .Java ob¬ 
tained the Indian variety. {A short of I)r. Kdtus’s 

visit to India was given anA his work in aodUmatizing Indian canes 
in Jam. Chunnee seeMings were found, to be immune to sereh.^ 

We haiVe now prepared the way for a consideration of the 
sugarcane problem confronting India at the present moment. 
While it ranks with Cuba the greatest producer of cane in the 
world,<<;here appears to be no special increase in production duiiug 
recent years. While the world's production of cane sugar has 
nearly doubled in the last twenty years, that in India has it 
anything slightly receded. It will be necessary to find out a reftaon 
for this. Moreover, while in former years sugar was expojted in 
some quantity from India to the British Isles, the last few years 
hav<? seen a steadily increasing influx of foreign sugar, ’regtching 
last year not far from •one million tons. The imports of foreign 
dugar have varied from time te tiine, partly due to the impos^ion 
in India of countervailu^; duties. Austria and Mauritius have in 
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times ^past provided the bulk but, in the present stage, it is Java 
that has come to the fore, dndthe great proportion of sugar entering 
the country hails from that island. The question is thus somewljiat 
simplified, and we have to enquire whether we can or cannot enter 
into competition with Java for providing India’s expanding market 
with refined sugar. There is a further point to be'considered. 
It must not be forgotten that Great Britain is the only great country, 
which, while consuming large quantities of sugar, does not herself 
produce any. This fact accounts for the severe competition among 
sugar-exporting countries for her market. The experience provided 
by the present war has shown the danger of Britain’s d^ending 
on other countries for its essential imports, and there is a general 
Reeling that an effort will be made to obtain more of these from 
colonies or countries over which it has some control. Will the 
British Goveriunent deal thus with sugar and, if so, is there any 
chance of India’s obtaining its share, in supplying sugar ? To be 
candid, them is little hope of any such participation on the part 
of India at present. We are over a quarter of a century behind, 
and are only now tentatively commencing organised work on the 
sugar ituhistry, and have not yet ventured to attack many of the 
intrinsic difficulties which will be apparent later on. 

{The caw growing tracts in Indki for the sake of clearness 
may le separated' itiio ttvo main reyiom. (1) Peninsular India 
and (2) tiie Indo-Gangetic Plain. The former is tropical aid can 
grow excellent thick catm but water is a limiting factor atd land 
is practwally unfmmirable. Cane growing is therefore not esc- 
tensively'jtractised, and less than o-ne-tenth of the area -myier this 
crop in hdia is fowd in the regian. The latter is outsde the 
, tropics, mmnt'h ”is the limiting factor aid the canes are very thin 
aid smaU. It accounts, however, for nine-tenths of the sugar cuUi- 
vatioH\. 

Let us now tiu'h to the position of the Java sugar manufacturer.* 
He phnts no canes ami owns no land, but the climate is eminently 
suited for the growth of first class thick varieties, and water is pro- 
^curable. Each factci-^ has a definite zone in which it has complete 
rights regarding any cane grown. Government fixes the price at 



ugar Catxta Avreaa> 
wil-itiia doHadl liv« 



M»p 4.—Indicatins sngarcana areas in Indio. 
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which, the canes'are to be sold and, what is more important, decides 
what fields shall be tunder ‘sugarcane. In fact the whole cultiva- 
'tion of the fields is under complete control, and the Gkivemment 
ofiicials decide each, year what crops are ‘to be grown by the 
peasantry, thus ensuring an adequate supply of canes for the factory 
and a suitable rotation for the growth of sugarcane. Further, 
it is easy to arrange that the cane is grown in large blocks near the 
factories, and irrigation is accordingly well controlled. So far the 
action of Government. The laborious work of the large staff 
• attached to the sugar stations has, during the last quarter of a 
century, provided the factories with a scries of cane varieties of 
excellent quality, great resistance to disease, and suited to the" 
❖ai^'ing ponditions of the island. 'A comprehensive study of the soils 
and most profitable manures (the latter supplied by the factory) has 
enabled it to obtain the greatest possible amount of cane per acre, 
while the improvement in the factories has reduced wastage to such 
an extent that almost the whole of the sugar in the plants is rendered 
available for the market. There is, thus, the closest relation 
between the factories and government which, on the one hand, sees 
that the. cultivators get a fair remuneration for theii* work and, 
on the other, tliat the manufacturer is kept supplied, at the 
proper moment, with the canes he wants. The key to the Java 
situatien is organization, oomplete government control in favour of the 
manufacturer and thorough chemical and botanical supervision in the 
fields and factory. * 

It would take us too long to follow the history of the various 

vent]ires*at fouudii^ sugar factories in India. The ruiiis qi some 

of these may still be met' with scattered over the country. The fact 

lihat India does not proviile white sugar in sufficient quantities to 

tq)£e its place as a great exporting country is not due to lack (rf 

trials., But there is hardly a chapter in the annals of economic 

adventure that cari reconl such uniformly imsuccessful results. *' 

Kxperieiiced planters have lieen brought from the Wcsst Bidies 

and elsewhere, often caiTying with them- their favourite canes, 

and'have exhausted themselves and their resourties in tlie vain 

i • , * 

efloii to’foice the West Indian practice upon the local soil and 
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climate. Managers have beeA appointed, with* good business 
capacity, but no knowledge either of -fehe factory or the field, in 
some cases factories have been started on a large scale with expensive 
machinery, without, however, a sufficient c-ai-oful study of tj;ie 
local supply and demand, and have failed Injcause they haVc Ix^eii 
literally starved'of canes, unless by paying prices incoinpatibfe 
with Buccejssful workiflg. The price of jaggery or tjur is in these 
cases the limiting factor. There has not been the slightest attempt 
at organizing the industry, and such sporadic efforts appear to me 
to be largely doomed to failure, excepting where lo<-al conditions 
are specially favourable. 

. But, with the general improvement in agricultiu'e thinughout 
the tropics, and especially with the founding of tjie Indian Agrf^ 
cultural Department, these mistakes seem loss likely to be re|)eated, 
and there is some hope that the industry is entering on a brighter 
page in its history. It is, however, a curious fact that there seems 
to be more chance sit the present moment of success in the less 
favoured northern region than in the pcn'msula. There are, no 
doubt, vast areas in Southern India where sugarcane»of high quality 
can be successfully grown,^ but in the absence of any desire on the 
part of people to do this, is there anyone here who would advocate, 
the introduction of the Java system of*government control de¬ 
scribed above ? Without a somewhat perfee,t system of agrioidtural 
co-operation< and very considerable improvements in manufactur¬ 
ing processes it would be idle* at present to look for any givat 
extension of the manufacture of sugar in South India. 

Considering the industry as a whole, while India can perfyctly 
well maintain her supply of jaggery whatever demands may be 
made on it, in sugar-making she is at present outtvlassed in 
single farlicular, from the kind of cane grown and the metbrKja 
of growing it up to the manufartujKi of the finished product. ^There 
is, to be sure, all the wider field for improvement, but it will pro- 
bably*be a long and weary process. It is not, humanly 8]>e^kiug, 
possible for one worker to attack the pioblem all along the line 
and^ while others are ei^aged ii^ attempting to*improve the inaun- 
facture of the produce, it has fallen to the lot of the author of this 
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pdpeivto undeifakD the improveAent of the kind of cane grown. 
Here, at any rate,th«re would seem.to be i^onie chance of success. 

' We wmit better, richer canes, with larger outturn in the field, 
greater resistance to disease, and yet adaptable to the methods of 
Cultivation adopted by the cultivator. Improvement in the last 
particular ^^1 only be likely to come, if the valiety of cane pro¬ 
vided is more worthy of intensive cultivation. 

There are several ways in which the improvement of the Indian 
cane varieties may he attempted. An effort may be made to 
select better strains from the existing varieties giown. Canes 
of better (piality may be introduced from countries where scientific 
work has been carried on for years. Or, lastly, the production 
‘of seedjing canes, which has winked such a revolution in Java, 
may be tried in India also. 

The first two methods have l)een continuously exploited in 
various pirts of India for centuries, but the first organized effort 
in them was made when the Government of Madras decided to 
found a sugarcane station at Samalkotn, }>ccause the sugarcane 
industry in tlte- Godavari district was threatened with extinction 
by the diisease in the canes. This turnefj out to be our old enemy- - 
the Ksl rot, and the main work of the farm was to produce varieties 
immune to that disease. A munber of local canes were got together 
and these were tested, side by side, with others introduced from 
various countries, especially Mauritius and Barbados. 

The result appears to have entirely justified the Government 
action, and a number of good import^ canes have been added to 
our. list,' which are now gi'owu from one end of India to t^p other. 
It is interesting to note that the success of these introduced canes 
, varies a good deal with the locality. It is in some places the /2ed 
^UurUins that has replaced the local kinds, in others the Ashy 
Mauf;:Ukt3 is the best. In one tract a red sport of the Striped Mauri¬ 
tius is looked upon most favourably while in other places various 
seedljttd^ from Java, Barbados, Mauritius are considered th^ best. 
But, although one or other of these canes Jias won success oh almost 
ovary government tfarm where tl\py have been tried, there is no 
doubt thdt, as a w^ole, the tropical canes are not suited to the 
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northern tract and the- ra/sfauT^* method of cultivation carrieil pn 
there. The tropical thick C4uie8, needing ^od cultivation and 
heavy manuring, are often dut 'of his reach for lack of the means 
to grow them properly. 

What is needed is a more hardy type of cane, capable of holding 
its own with the ^anes grown urder field eondUiom in the northern 
area. Such types are not usually available.amoug the canes grown 
in tropical cmmtrics, and the only way to get them is to produce 
them ourselves. This has led to the founding of a Govenimeut 
farm where the main line of work is the production of seedling 
canes. Coimbatore has been selected as its site, because it has 
•been noted that the canes growing there regularly flower every 
year. * . . • 

Many efforts have been made from time to time in India to 
raise cane seedlings, but with uniform failure. This has been 
undoubtedly due to the lack of organiztid effort in the first place, 
and, secondly, to the fact that the flowers in many parts of India 
are infertile. The first succ^s of the new farm has been to clear 
the way for the production of seedlings and, during its first three 
seasons, over sixty thous|nd have been raiseil. 

If one examines sugarcane seedlings raised in India, it is 
evident at once that there is an immense variation among them, 
some of them looking like weeds or grasses, while others are equal 
in size and 'appearance to anything grown in the tropics. The 
preliminary analysis of the juice extracted from them shows as 
great variation, different seedlings yielding from below 10 per cent, 
to aboye»20 per cent, sucrose in the juice. Now, it is obvious 
that, in this very divergence, lies our hope of ultimate success. 
It is fair to assume that, as in other countries, there will be similar 
variations in field characters and resistance, to disease. It mqy 
indeed be asserted that our ability to create good new canes^ suited 
to thei/ environment will depend entirely upon* the amount of time 
spen% in the tedious process of selection. !]&ut India caiuiot expect 
to be able to do in five (years what it has taken Java and the W'est 
lilies a quarter of a centuryJbo accomplish.* There are intrinsic 
difficulties in India not met with in the tropics, while, on the other 
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hand, there is <!very prospect of oiir results being accelerated by* 
the accumulation of experience gained elsewhere. 

From a careful study of North lAdiau canes in their various 
Iqpalities it has become plain that it will be next to im|) 0 ssible to 
produce any one variety which will be equally at home in all parts 
of the vast jtrea of the Indo-Gangetic plain. Tliis idea has strong 
support in the very varying success of the introduced canes in 
different regions, as noted above. The canes of the Punjab would 
not l>e toleratexl in Bengal, nor would those in Bengal grow at all in 
the frost-stricken plains of the north. A series of seedlings must 
therefore be evolved, each one specially fitted for the particular 
region where it is intended to repltiee the lo<!al kind. Thm-e seems' 
to be only one way in which this can be attempted. In each case, 
first sele(ii the best local kind, accustomed for centuries to its pecu¬ 
liarities of climate and treat«nent, and cross it with richer southern 
varieties, so aS to combine its resistant properties with the imported 
richness and bulk. The work is thus complicated, in that a series 
of separate problems have to be solved and a separate series of 
seedlings evolved for each geographical region. 

The work of raising seedlings at the Coimbatore farm is now 
cut and drioxi, and it is not proposed to enumerate the many diffi¬ 
culties encountered and the way in which they have been overcome. 
It is now possible in any year to raise practically any number of 
seedlings. There are many causes for encouragement, and it is 
hoped that the fJane Breeding Station will fulfil its purpose and 
that, in due season, a succession of seedlings of approved parentage 
will lie sent for trial to the. different sugar-growing tr^tsrof the 
country.. 




THE USE OF STEREOSCOPIC i>ICTUR^IS FOR 
SCIENTIFIC PUBLICATIONS. 


iiv 

F. M. HOWLETT, B.A., 
Imperial Pathological Entomologist, Pusa. 


A STEREOSCOPIC pitituiv in oiui in whieli things are so aVrange<l 
■ that each eye of the obHer\'er retjeives a diffeiTut impression, and 
these two impressions when eombined convey to his mind the idea 
that he is looking at a solid object and not merely at a flat pictwe. 

In making an ordinary picture, say a j>en-and-ink drawing 
of a solid object, we may be said roughly to do two things -to get 
the outline of the object (the boundary between it and the back¬ 
ground) and then to shov^ which of the parts are nearest to us 
and which are farther away. We do this, as a trial will show, 
entirely by copying on to our paper, by means of black ink-marks, 
the pattern of shadows which we see on the surface of the object. 
To realize this entire dependency) on the shadow-pattern, the trial 
should be made by drawing some object about whose shape and 
“ perspective ” we have no iweconceived opinions or familiar know¬ 
ledge, suhh 'as an irregular chunk of earth or stone, a crumpled 
cloth, or a dinted lump of plasticine. 

Anyone who makes such a trial will find, and easily understand, 
that when a surface is evenly illuminated all over so that it has n«!> 
shadow-pattern, we cannot represent it in a dri^wing asbtung any- 
tliing put flat. 

Under ordinary conditions of working, the nearest appA}ach 
to even illumination is got by sitting with one's back to the light 
and •putting the object in front 'of us, so* thal» fbe light fsjls on it 
from about the same direction as that from which wc arc looking 
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at it. A drawui^ made from this |)oiiQt di View will look flat, and 
will be a*very nhsatisfaotor}: representation of any object of compfex 
torm and marked relief. It is noteworthy that the tendency to pro- 
diice flat drawings by insufficient attention to this point, is a very 
common failing among Indian artists. To counteract it, special care 
should always be taken to arrange the object which is being drawn, 
in a position giving a shadow-pattern that will show up clearly 
the relief of the parts that are important. 

To repeat, then, since in ordinary drawings or in photographs of 
unfamiliar objects, we have to rely for the expression of relief on 
shadow-pattern, it follows that no relief can be shown where shadow- 
pattern is absent. This latter condition is found especially in outline 
drawings and diagrams : it is impossible, for instance, to show relief 

in a geometrical diagram in pure outline 
such as Fig. 1. Moreover, it requires 
great skill and delicacy to make even a 
carefully shaded drawing show very high 
relief, and the limitation of tone gradation 
in the ordinary half-tone reproduction 
of a drawing or photograph makes it 
almost impossible to get much depth in 
the representation of objects which have 
some parts a good deal nearer the observer than others. 

It will be readily understood that these difficulties are primarily 
due to the fact that we are Attempting to imitate a three- 
dimensional impression, obtained by combining two two-dimensional 
ones, by a single two-dimensional drawing or print paper. 

By combining the two drawings or 
photographs of a stereoscopic pair, 
however, we gain at once the full 
use of a third dimension with no 
restriction as to the presence or. 
absence of a shadow-pattern. 

For when we take two pictures 
. (Fig. 2) one of them reprinting 

a straight line pointing, in one'direction, and the other a straight 






FIQ. PHOTOQKAPHS AFiFIANGEO FOR LOOKING “THROUGH" WITH 
EYES RELAXED FOR DISTANT VISION. 



FIG. 2. ARRANGED FOrt LOOKING AT WITH EYES CROSSED. 



FIG. 3. ARRANGED FOR USE WITH MTHHOR. 


SE BLOCKS WERE PREPARED AT SHORT NOTICE FROM INFERIOR PRINTS BY THE CALCUTTA PHOTOTYPE COMPAN^ 
ITHOUT ANY PREVIOUS EXPERIENCE IN THE WORK. BETTER RESULTS CAN BE GOT. BUT TO GET THE BEST IT 
WOULO SE NECESSARY TO EMPLOY THE COLLOTYPE PROCESS AS WORKED IN ENGLAND. 
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line pointing m a slightly diligent direction, an6 combine these 
two pictures into one, either with or withsut thck aid of a stereoScopcj 
we see a straight line with * one end apparently raised above or ’ 
depressed below, the pl4ne of the paper. Stereoscopic pictures C£^ ' 
; thus show relief, independently of light 'and shade, in pure Cutline 
figures and diagrahis, a thing which it is impossible to do by means' 
of a single drawing or' photogmph. 

We are all familiar with the ordinary stereoscope and the ordinary 
“ views ” which are supplied therewith for the amusement of the 
young, but the vahie of stereoscopic pictures for educational and 
scientific purposes has not yet been entirely realized, although there 
is one direction—the illustration of medical works on surgical 
operations—m which they are alrdady largely employed. , ' 

The reason for this neglect probably lies in the increased cost, 
of preparing stereoscopic photographs, and the much more serious 
objection that such photogi;aphs have to be viewed through a 
rather cumbrous instrument which cannot easily be carried about. 
The second objection can be completely met, while the first is not 
(j[uite so formidable as it sounds, since the fact that a double photo¬ 
graph has to be made docs, not mean that the cost of reprpduction 
and printmg is thereby also doubled, as will be seen further on. 
With regard to the objection that stereosisopic pictures have to be 
seen through a stereoscope, many of those reading this article are 
probably ablfe to combine such pictiures without the use of any 
instrument whatever; and if they are not, it is not difficult to 
acquire a knack which is well worth learning. 

There are two methods of combining pictures with the»un%jided 
eye. The fbst method (Fig. 1, Plate XII) requires only that the centre 
of the right-hand picture should not be more than about two to two-, 
and-a-quarter inches from the centre of the left-hand one; that js 
to say, the two pictures must be printed side by side and eagh one 
must not be more than about two inches broad. Although they 
are small they can if necessary be viewed with an Or<|inary 
instrument. TRie second, method (Fig. 2, Plate XII) requires that 
the. pictures should be printed Jh a transpo^ position, the "real 
left-hand picture on the right and t&e real right-hand one on the left. 

■ " ■ 18 '- ‘ 
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There is practiciAly ao i««trictioii outhe size oi the pictures, but they 
eannot be viewed with aft ordinary iiMtrument unless they are 
'cut apart and the two sides transposed. To see by means of the 
^rst method, hold .the pair of photographs' (their centres say two 
inches* apart) close up in front of the face in a good light, 
avoiding rejections from the shiny surface of the print. Make no 
effort to see them clearly, but look right “ through ’’ them at some 
imaginary point a long way behind them. A blurred picture will 
be seen between the two, consisting of the combined pictures seen 
by the right and left eye respectively. The pair of photographs 
should then be moved slowly away from the face to arm’s length 
or less, the eyes bemg still kept directed as if to a distant point'. 
After ^ little practice, or perhaps at once, it will be found 
possible to keep the eyes so directed, but at the same time to focus 
them for the distance at which the photographs are held, so that the 
combing picture will be clearly seen ip sharp focus, and giving the 
impression of being slightly magnified. In the second method, the 
eyes are directed squintwise to a point half-way between the face and 
the photographs (which are held at a distance of a foot or two away), 
so that a§ in the first method a combined picture is seen as the middle 
member of a line of three pictures. If required, a pencil-point or 
a finger may be held to mark the approximate distance of the half¬ 
way point to which the eyes are to be directed, or still better a 
card with a suitably-sized window cut in it, and when there are 
seen three blurred pictures standing m a row, the photograph should 
be slowly moved forwards and backwards until (carefully keepii^ 
the direction of the eyes unchanged) the middle picture^ eonws into 
focus, looking veiy sharp and brilliant but slightly reduced. 
By either method one should be able to explore the various parts of 
tl^e picture at leisure and without inconvenience. 

By reference to the diagram Fig. 3, it will be seen that 
whereas in the firsf^iethod the right-hand eye looks at the, photo-' 
graph onr the right of the pair, in the second method it looks Scross 
to the one on the left. Thus if an ordinary stereoscopic “ view ” 
(suchas Fig. 1 of FlsiteXII) be looked at by the second metliod, 
one sees 'the curious effect of reversed reliei, as though one were 
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looking at the baok of a mask, in which a man s nose sinks into 
his face and his ears jut forward in froni of hiifeyes. For the second 
method, it is therefore necessaiy, in order to get solid relief, to 
transpose the ordinary positions of the riglit and left-hand 
photographs, but, against this it has the advantage tlnit (‘ven very 
large photographs ca^^ be combined without.difiicnlty* 



caroL cut ri^kt an^/es to 
— j^hoto^rajoks. 






Fiff. % A. First metliod; lielped*by botdin|[ a card between tbo eyes lo 
18 to allow each eye to see only its own pbotMrapb. 

B. Second method ; helped by a perforated card held so that each 
eye sees only o%e photograph through the hole. 


• • • 

To motet people it is easy by either of these two methods tb get 

a blurred picture showing a certain amount of solidity, but more 
difficult to get that picture into sharp focus and looking really solid 
as it should do. The difficulty is that we are so accustomeol to 
focus our eyes for the distance which correspcgids to the aligle at 
which they are at any moment converging,* that we do not at first 
find it easy to converge them on a point at a given distance, 
qnd at the same time to adjust their focus to some smaller or greater 
distance than this, as has to be done in the fil^ and second methoil 
respectively. To help us in keeping the eyes at the proper angle 
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of convergence, i« often useful, as already nientionetl, to employ a 
card or piece of papef as'slidwn in t lie diagrams. 

Against the use of stereoscopic picfures for ordinary illu8tra]b- 
i®g it may be urged that every one cannot be expected to take the 
trouble to learn how to combine these pictures with the unaided eye, 
so that the objectionable necessity of having some form of stereo¬ 
scope always at hand, when reading any work illustmted in this 
way, still remains. While the trick of c.ombiuing pictures by either 
of these two methods is rpiite worth learning for its own sake, 
this objection may nevertheless be true for some few persons 
who are lacking in visual control or who may be discouraged by an 
initial failure. For them, however, there still remain the two' 
photographs composing the stereoscopic pair, and although they 
would miss a full comprehension of the subject they would gather 
a good deal from the examination of either of these pictures taken 
singly: and if it is thought necessity to cater further for the 
incapable, it can still be done by providing an instrument which 
is neither cumbrous nor expensive. 

This instritment is no more than a small mirror, of silvered 

glass or nickel-plated metal, which can b« sUpped into a flap pocket. 

in the cover of a Imok. For use with thin 
( 

paper-covered publications one might rely 
on the reader possessing a small mirror of 
Ills own. The diagram (Fig. 4) explains 
the method, and there is no difficulty con¬ 
nected with i^s use. It will be seen, 
however, that one of the photographs has 
to be printed with the film side of the 
negative uppermost, or otherwise arranged 
so that itf aces the opposite way to its fellow, 
in order that the two mirror-images may 
^coincide (Fig. 3 of Plate XTI). , 

There are thus three methods i^hich 
seem most suitable for the ordinary purposes of illustrating ;— 

(1) Directing 'Uje eyes to at. point behind or through t,h6 
photographs. The photographs must not be more 
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thau 2| iuchea wjfle, *aud are 'placed cfose irp to one 
another. They can be 4-6 inches high if desired, 
and can be ^viewed through* ordinary Browstey 
prisms. . 

(2) Directing the eyes to a point in frouf'of the photctgrapBs, 

whiph must be printed with the right-hand one on 
the left ajid oi€e versa, and so cannot be vhAved through 
an ordinary instrument. They cau, however, be of 
any reasonable size, up to at least six or eight inches 
square. 

(3) Using a mirror. The photographs must be printed 

facing opposite ways, but their size is limited only 
by that of the mui’or which is to be used for com¬ 
bining them. • 

As regards the cost of reproduction audpi’iiiting, if the photo¬ 
graphs are quite small, as they very*often could and would be, 
the fact that tliere are two* of them need not double the expeuse, 
since all firms have a minimum charge for block-nuiking corresponding 
to a sizt* of block which will often be larger than one member of the 
stereoscopic pair. Using any method, it would frequently be quite 
possible to keep the areft of the whole double block ^v*ithin the 
ordinary minimum of nine or ton sejuare. inches. 

In the actual reproduction of any stereoscopic prints, it is essen- 
ti<d, particularly in India, to dispeiwc as far as j>ossible with ail 
touching up : and although excellent results may be obtained by the 
use of the ordinary half-tone process, collotypes are rejilly prefer¬ 
able for this reason. 

The ordinary stereoscopic camera can be used for taliing *801116 
subjects. Kor others which are required to be ta.kpu at close range, 
an ordinary long-extension camera can Ire employed, taking two 
photographs one after the other from two different positioAs, 
the camera bemg shifted a certain distance to^he right or liJft after 
the ^t exposure has been made. In deciding how far the camera 
should be shifted, it seems sufficient in dealing with distance!* up to 
a yard or so to keep* to tha very rough rule that the,«hift 
should be three mches for cVery foot’ disttehce of the pbject up 
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to 'six feet. For an object five feeb away the shift would then be 
fifteen-inches. 

. The advantages* of stereoscopic, illustrivtion of dissections, 
, anatomical structures or general morphology of animals or plants, 
cfimplejc machines’'or apparatus, curve-systems, and indeed of 
anything which requires an imderstanding of itq extension in all 
tliree dimciAions, need not be elaborated. .It may be as well to 
point out, however, one direction in which explanations of form 
can be sim})lificd by its use : this lies in the increased employ¬ 
ment of models, stereoscopically photographed, in the place of 
dmgrams in which ojily variation in two dimensions can 
be projMjrly or adequately shown. The model can .often be_ 
niade as easily or even more easily than the necessary drawing, 
and givt% a much more satisfactory idea of any point coimected 
with three-dimensional form. The use of surfaces to illustrate 
the relations of three variants, such as the pressure, volume, and 
temperature ol a gas, is abeady familiar, and for such cases, as well 
as for those of the kinds already briefly indicated, the possibilities 
of stereoscopic illustration seem worthy of more than passing 
attention. 



THE DEVBLCVPMENT OF AGKIOULTURAL CREDIT 

IN INDIA. 


BY 

WYNNE SAYEB, B.A., 

Aariiilant to the AgrietUlural Adviser to the Oovemmenl of India, 

The redemption of debts anpiig the agritmltural classes was, 
one of the problems discussed at the last Provincial Co-of>ei;ativc 
Conference held in Poona. The Select Committee that went into 
the nmtter considered that direct financial aid from Government 
need not be re-introduced for the purpose of assisting Co-operative 
CVedit Societiej^in the redemption of old debts. It was of the opinion 
that immediate redemption of old debts on a large scale is imprac¬ 
ticable and that so far as redemption through Co-operative Societies 
is C/oncerned, progress must be in accordance with the' natural 
development of the Societies. It, however, acknowledged that 
infomuitiou was desirable and rcoommeuded that the operations 
of the various Societies towards the redemption of old debts should 
be carefully watched and the results regtikrly published. 

It must be admitted that this indebtediiess is a result of various 
causes such as improvidence,* initial poverty, illiteracy, lui^onomic 
customs* UTfieconomic small holdings, etc. The problem has, tHcre- 
forc, to be attacked from several skies. The fact w that this standing 
indebtedness absorbs in the shape of interest every year a consi-* 
derable share of the cultivators’ income with the result that ih 
inany cases the major portion of their profits disappears and they 
fall more and more into the hands of sovocan from whom t^oy bor¬ 
rowed at first. It is true that Takavi Acts, Agriculturists’ I^ans 
Apts and Agriculturists’’Relief Acts have afforded the cultivaioTs 
val&able help. It is also true that* with the*gweral rise ip prices 

! \ 
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of agricultural produce and the opening up of communicatious, 4>hc 
(icouoHiic position of the cultivator has comparatively improved. 
There is, however, a large amount of iudebtedness among the rural 
population. If a practical working schemo could be devised for 
Extricating the raipats from the sowcar's clutches and arrangements 
‘made for financing them at reasonable rates of interest so as to 
enable theife to caiTy‘out permanent improvements on their land, the 
work of agricultui'al improvement in this country would be greatly 
facilitutc<l. For, it must be remembered that, under modern condi¬ 
tions the possession of a reasonable amount of working capital is an 
essential us the “ higlier ” the farming is, the higher the initial 
expenditure must be. This outlay is, however, ultimately amply 
.repaid by tlic inci'eascd profits. • It is therefore obvious that until 
cultivators are prepared to lay out more money to that end there can 
be no rapid improvement in the agriculture of this country. As the 
Director of, Agriculture, United Provinces, renmrks in his last 
Annual Keport “ the Department ca'iuiot work miracles nor raise 
to affluence holders of minute areas who have jithcr cattle lo 
work the land projrerly nor sound seed to sow. Inevitably the 
Deirartment tends more aiul more to work lor and with the cul¬ 
tivating zamindaj', larger tenant or membei's of societies who csiii 
command the small ambtinl of capital required to carry out its 
recommendations. The cost of production, particularly the price 
of cattle and labour, is increasing ; all the present tendencies are 
towards the elimiiuition of the sntall and impoverished teimut, and 
from the ix)int of view of agricultural progress there is nothing 
to be gained by tiyuig to bolster him up. This is ap qponomic 
change which will only slowly make itself felt. Meanwhile it is 
well A^ccogifkc that agiiculture, like all other businesses, requires 
sovie WBtal ; and to improve and develop the business more capital 
has to & introduced. The Department would be retarding lather 
than d&tetiug development if it measured its activilies by the 
capaciTOof weaker aiul less progressive section of the agricultural 
commttmty.” 

• tS# agriculturist requires two kinds of credit which may be 
calledy|e»ug-term or Wd-mortgage credit and the short-teriu or 
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petBonal credit. The money •I'aisod on long-tenv credit must* be 
in the shape of a more or less permanent investment or in tlfe shape 
of a loan extending over such a long period that it can only b«' 
gi-adually reduced and paid oft out of the increased profit derived 
therefrom. The short-tenn credit is only for the temporary *or 
annually reouiTmg requirements of the farmer such as tJie moiuty 
required for purchase*of seeds and for periormiug agricultural oper¬ 
ations before the crop is sold and is similar to the credit requirwi 
by a merchant or manufacturer who can usually dis|josc of the 
stock he has bought and repay the loan in about 3 months. 

The main difficulty with regard to the fiuanoing of farming 
. as compared with other industries lies in the nature of the business. 
The better the farmer, the moro capital he should have locked up 
in his land, fixtures or stock, as these are obviously the* avenues 
by which his capital earns its maximum interest. The operations 
necessary in comiection with a single crop aiv. pi'olpnged and the 
turn over of necessity sloW. The returns arc also liable to be 
irregular ahA^UUcertain since they depend not only on ordinary 
skill, but also on a thing which can be rarely stiid to enter into 
the consideration of any krge financial firm —/.e., that most change¬ 
able and uncertain factoi*,—the weather. Those considerations 
and the difficulties inevitably associated •with the recovery of small 
sums in case of default from individual (Jiiltivators, make the^average 
bank naturally reluctant to lend money to farmers at a moderate 
rate. The case becomes worssyas the need becomes greater for in a 
region of scanty, or worst of all precarious, rainfall the risk is almost 
iuhibitivp except to a pBilanthropic institution. 

In E^pt where the supply of hrigation water is aoismuu, tue 
problem of Ifiimucing the Egyptian cultivator has* been solved to a 
considerable extent by moans of the Agricultural Bank of Ij^pt 
which is an ordinaty business institution niu on commercial lines 
but with a backing from Government. This Bank has for practical 
piuimses the right of summary recover^ in cases of default. 

On the Continent ^Land Banka have been started to provide 
•for land-mortgage credit. Those Baqks enable land-owners; and 
especially those who own comparatively s*uall areas oi laud, to 
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obi^aiu money oq moitgage at a low* rate of interest and also free 
(Item frohi the risk of the outstanding amount of the mortgage-debt 
being suddenly foreclosed. An Official Commission was appoint- 

.^ed by the Congress of the United States of America some twb 
ye'ars ago to study on the spot co-operative institutions in Europe 
and to ascertain how far the lessons to be learned from the working 
of co-operation in Euiope could be applied to American conditions. 
The report bears witness to the remarkable results obtained on the 
Continent chiefly owing to the growth of agricultural credit and 
discusses the characteristics of the land-mortgage institutions 
existing in the different coimtries of Europe. The flndings and 
recommendations of the Commission are briefly summarized in the . 
Bulletin of Economic and Social • Ini.elligencs, Rome, May, 1914, 
and also in the Journal of the Board of Agriculture!, London^ 
October, 1914. The Commission has submitted for the consideration 
of Congress a.Bill to provide for the establishment of a National 
Farm-land Bank System, the main ptinciple.s of which we give 
below. It is true that conditions in this country diff/".’ vastly from 
those on the Continent and America, but it is possible that we may 
be able to apply these principles with suitable modifleations to 
Indian conditions. Co-operative Societies in Indm lend money 
to their members to enable them not only to meet current 
agricultural expenses but also to pay off old debts and to make 
pernuuient improvements to land. They are providing valu¬ 
able help to their members in the matter of short-term credit, but 
in nuiny cases the funds of these societies are not sufficient for the 
loug-ternijoans required for the impravement of farms or e.states or 
for the purchase of new ones by those who can make best use of 
them. It is trub*that they are financed by Central Co-operative 
Societies, and in Bombay the Central Co-operative Society is giving 
annually incieasing sums to the snmller societies for debt redemp¬ 
tion, but these will net be able to tackle the whole problem. An 
examinatiou of the prhiciples governing the Land Bank system 
which has worked so successfully elsewhere will not therefore be 
without interest and may possibly indicate a hi^ of advance 
suitable to the conditibus of thiiS country. 
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The Bank recommended tfor the United States is either* a 
• type of the Joint Stock Bank or a Cp-operative Bank in •which 
an individual stock-holder should not be allowed to own more* 
th&n 10 per cent, of the share capital, each member to have one 
vote irrespective of the number of shares hekl By him, profits to 
be distributed on the co-operative principle, each stock-holder’ 
receiving a return on h» investment c<iual to the gener^ prevailing 
rate of interest in the community while the renuviiider of the 
net earnings is distributed among the Iwrrowers in proportion 
to their borrowing^. 

The Bank will grant loans to land-ownei’s only on agricultural 
knd. The amoi^nt of the loan given should not exceed 50 per cent, 
of the value of improved farm-lands or 40 per cent, of unimproved, 
lands, the value being determined by an appraisal. 

The maximum duration of a loa]i should be tiS years and all 
loans ml^st be secured by fimt inortgsiges. The only logitinuite 
objects for which the loans cajf be given are specified as (1.) completing 
the purchase^jyhe lands mortgaged, (2) improving and equipping 
such lands for agricultural purposes, (3) discharging debts secured 
by previous mortgages on those hinds. Loans ma<]e for more than 
6 yeans must contain a provision for the gradual reduction of the 
loan by yearly or half-yearly payments on account of principal. 
Every such loaji may be paid off in whole or in uistalments by the 
bon'ower any time after the loan has continued for 5 years. The 
iiistalments for repayment of the principal are to be regulated 
by amoitizatiou tables approved by the Government and each such 
payment should l>e recorded bn the mortgage-deed. 

The Baiik should have power to issue Bonds, guaranteed* by 
the deposits df first mortgages of equal nominal value maturing 
not less than 5 years from date. All such Bonds shall be payajjle ’ 
on a date specified and redeemable at par at any interest-periwl 
after the date of issue, due notice being given.* 

Thd mortgage-deeds held as security foi' Bonds shall be in the 
joint possession of the Bank and of the special Government oHicial 
appointed to supervise the working of the Bank. No Bond shall 
be issued against any mortgage running fur les^ lhan five years. 
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TK(^‘ aiuortjzatiou payments aiudnade musi bo credited upun the 

• c^cpwited Hccuiity aud the Bouda isaued by the 

• Bank luuat be called in and paid ((r purchaw'd iu the upeu market and 
cancelled, tu the extent of the amouuta thua orodiled ao that the tuutl 

^ face v<ilue of the Bonds outstanding will always be appioximately 
otjual to the value of the loans still secured by the first inoitgages 
held by the*Bank. The ■unouiit of the Bonds outstanding must never 
exceed 15 times the capital and accumulated surplus of the Bank. 
Th<* rate of interest cluirged by the Bank for such loans should not 
exeetid the interest paid on Bonds issued by the Bank by more than 
1 ])er cent, per aimuni. This 1 per e<‘nt. will be sufficient to cover the 
working expenses of the Iknk. The Bonds should be for sale in 

..the open imvrket aud, us they will be fiUly secured by the first 
mortgages of farm-land held by the Bank, it is expected that they 
will be regarded as ‘‘ Gilt-edgwl securities " and will command a 
full and steady price on the lines of tmstee stock. The ultimate 
security for tlu‘se hunl-mortgage Bohds will be the contracl-})ay- 
mcnls to be made by the ImjTower to the Bunk am' lUe sale of the 
lajul m c<ise of default of such payment. In Kuro])can countries 
such default is of v(‘ry rare occurrence and the sale of mortgaged 
property very exceptional, but foj- a Land Jkuik of this tyjie !«> 
succeed, it is necessary to have a system jirovidiiig that the 
registration ol title, the transfer of land and the fore< Insure on 
mortgages shall be carried out as simply, as cheajily ami as promptly 
as possible with legard to law costs. 

These Bmids should be nmde a legal investment for all classes 
of savings and for insurance reserves.* This will have the saintaiy 
effect of makuig the savings and deposits aceumuhitbig iu urban 
centres, availilble for the development of rural (.oniftiunities. Th<* 
Jhmds should also Ix' made a legal investment for Trust Funds 
and Court of Waitls estates and a legal security for loans from other 
Banlmig Assoeialhwis either to these Land Banks or to individuals. 
This is suggested with*a view to raising the status of such Bonds by 
makuig them easily negotiable on a wide mar-ket. They should 
in fact be looked U|j)on as.seeure as Municipal, or Port Trust Bonds 
hr India or in fact any Bonds‘secui-ed on the Bates. ' 



DBVKLOPMItIt of ACIRICTTLTUftAt. ^CRKm-T . 

* « 

tu f>i'dei\ to fiumwli tho BaulcM with tlie.fliiid ^oi*hing;oftpi|tih‘ 
they should bo permitted to a(5cept deiiOsits i)|) to 30 [wr oi'*ut.’'OT* 
tl^eir capitid and reserves iftid W do ordijiaiy;''banking business' 
within the limits set by the amount of such dQposits. ' The Banl^. 
would also be fiee to invest not move than 50 per cent. olT their*; 
working capital in niortgage loans for periods not exceti(J^ng 5 years, 
against which however no Bonds can bfe issued. Kurther, each 
Bank would have power to buy and sell its own Boiuls as well as 
those of any other Land Bank subject, however, to the condition thsit 
at any time not more than 50 per cent, of its capital and surplus 
was invested in such Bontls or in short-term mortgages. This pro- 
trision is an essential as it enables the Bank to maint ain a steady 
nrarket for its Bonds and at the same timi^ earn a legitimate profif. 
by timely dealing in them. 

The amount of deposits which could be accepted by the Bank 
is limited to 50 per ceip.. of its capital and* accumulated 
reserve on tjjje groixnds that these Banks are not intended to com¬ 
pete w'ith comfiftroial Banks and the holding of deposits for which 
there may be a sudden demand is likely to endanger the safety of 
an institution which is chiefly engaged in making loans,for long 
periods. 

Tt will be open to the Bank to invest the balance of its capita] 
and surplus in interest-bearing securities a])provetl by the chief 
(rovernment 'officer controlling such banks. 

Not only the capital of the Bank but also the mortgages held 
by the Bank and all the ^and Bank Bonds issued against such 
mortgages'should Ixi exempted from taxation as any tax* in^uch 
cases has \dtiiuately to be paid by the farmer himself in the sliape 
of increased interest charges, which defeats the very object in view 
of providing cheap capital. 

It is necessary that the State should supervise through its 
officials, and see that the regulations are pipperly carried out and 
certify every Bond issued as being fuUy secured. 

The Commissioners point out that the security of the lands with 
the, yearly payments is ample for t^he eveatioitof a liquid security 
which will be readily accepted by investors. In this way the farmer 
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will be euabiecF to use his asset of land as readily as a merchant uses 
his^took of goods. ‘ , ’ 

It will thus be seen that the Bank described above would lend 
money only to owners of land and then only for the purpose of 
.completing the pui'chase of the land, improving^ and equipping it 
for agricultural purposes or liquidating a previous mortgage held 
at a hij^er rate. The advantage to the land-owner would be that 
he would, in return for the mortgage of his land, obtain a loan 
from the Bank at a comparatively low rale of interest under an 
agreement which would enable him to pay of! the ahiount by small 
instalments; and so long as he did not default in the repayment 
of an instalment, the Bank would liave no power to call up the balance 
of the loan or to foreclose the mortgage. On the other hand, the 
land-ownex would be free to pay of! the balance of the loan and 
release his land from mortgage at any time that suited liim after 
the first 6 ;^ears. 

' The advantage of having such institutip’-.^s in those 
parts where local conditions seem suitable is therefore obvious 
in India. The provision of funds by such a Land Bank will 
very greatly aid the cultivators in thd zamindari and ryotwari 
tracts. It will also law!., to an increase in outturn as the rate of 
agricultural production in case of intensive farming must be in 
propoftion to the amount of capital sunk in permanent 
improvements, given an equal skilk in farming on the part of all 
oocupjints. It will also enable the actual cultivators in some pro¬ 
vinces to purchase outr^t tbe land which is at present held by non- 
agrieultural communities who sublet it on short-term l?as^. Tlie 
result will th^n be better farming. 

> Let us examine wliat modifications or local adjustments would 
sceih to be required to make these Land Banks suitable for 
India.' 

• I 

In the jiresent stiige of development of the co-operative qiove- 
ment oi India, the proposed Bank might be a profit-making institu- 
tio]\ somewhat similar to the ordinary Joint Stock Bank. 

The valuation ofl^ioultaralliaild is not an easy matter. In order 
that the farnier may not suffer from under-valuation and also to 
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Rafeguaid tlie inteiestB of the Bank in the snucesaful working' of 
which the State is equally interested it wouki seem ncces^r^ hi 
this country that the valuation arrived at by the Directors of the 
Bank should be approved by the Revenue authorities of the djp- 
trict in which the land is situated. This would no doubt add coiij- 
siderabl^ to the amount of work already bein^ done by Jhe Revenue 
Department. 

The Registrar of Co-operative Societies oi; the Registrar of 
Joint Stock Companies w'ould bo a suitable official to watch over 
the working of these Banks. 

In view of what we have already seen as regards the work- 
'ing of native Banks, it is essential in India that the conditions 
regarding the strict observance of regulations and the certifying 
of every Bond issued as being fully securetl sliould be most 
rigidly enforced in order to avoid possible failure which w'ould 
counteract against the confidence of the whole «!Ountry in the 
scheme, 

The crux uf^the situation comes in when we consider the ques¬ 
tion of recovery of outsta-ndings in cases of default. It obviously 
would not pay a Land Bank to go to the Civil Court in eweiy case 
of default often very small, and therefore a grant of special facilities 
for recovery would seem to be required. 

These are only a few of the points (sonsidered in gcneral,*but on 
detailed examination it will appear to the interested enquirer that 
many more local adjustments and modifications arc reipiired 
before a scheme of this Jsind could be made suitable to the 
various paits of this country. But in view of the great hccejwity, 
which is undoubtedly to the general interest of the community, 
of helping the cultivator to obtain sufficient cheap capital to 
maintain or increase the fertility of bis land, and at the rame 
time reahzdng the cold fact that agriculture —the national induetry 
* of this .country is almost entirely devoid a| any organization and 
keeping in inind the remarkable results obtained from suchs Land 
Banks in Europe, it must be obvjous that a careful consideration of 
th^ most suitable type of Laud Bai^k^or this country is called 
for urgently. 
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JEHANOm FARDUNJI DASTUK, B.S?c. 
Fir»t to ihti Imptrial MyecHogist. 


Since May 1914, a disease of bananas, resembling in some 
external symptoms the Panama disease, has been under olwerva- 
tion at Pusa Tlie variety that has been found to be the most 
attacked is the KcHndi or BengaliKanthali, Chini and 

Martban are however not immune. 


i,. . The diseased plants, from a distance, look as if they were 
Offering from drought or bad cultivation. The lower leaves begin 
to turn yellow, generally from the margin inwards and ultimately 
liecome brown and shrivelled up, but the blades do not necessarily 
break down at the base of the stalk, and gradually this procc^ 
moves up the tnmk involving at times all the leaves. These 
symptoms ai-e not always found whenever the disease is 
present, at least in its early stages; sometimes the blade remains 
green long after the leaf sheath is attacked, and at times it turns 
brown without first turning yellow. The leaf sheaths* Iom their 
healthy colour,’be!Conte soft and watery and the trunk splits lei^h- 
yriso. In some cases the diseased 1^ sheaths get separated from 


the l^ink, especially at the base ol the crown ; in these cases the 
stalS of the leaf blade frequently breaks down (Plate XIII, fig. 1).. 
Ilie out^most leaf sheaths of a healthy trunk are generally without 
leaf blades, the"blades having been either removed or having withered 
away; the- dried tiq^^ of these leal. sheaths se^ to be a; stable 
brec^ing'ginand for this disea^ as ahe^ la^ 
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iiist fouhd.Bit these places, th^ rd of the leaf sludh commencing 
from the top downwards. The inner leaf sheaths may .become 
infected from the outer l§af sheaths. The*newly diseased innar 
leaf sheaths show the point of infection by the presence of dis¬ 
coloured red or brown spots, which have a 3ark*centre surroiuidedlby 
a diffused lighter, area. As these spots grow, the rotting of the leaf 
sheaths begins and consequently the leaf blades turn first yellow, then 
brown and ultimately wither. That the iimer leaf sheath may be 
directly infected by the diseased outer leaf sheath is probable from 
the presence of fructifying hyphse on the inside epidermis of the 
outer sheath. These hyphse bear Gephdbsporium spores ; in cultures 
they give Fmarium spores as well and this latter kind of spores 
is also at times found on the leqf sheath. Cultures from pieces of 
diseased parts, sterilized by flaming after snaking in rectified spirit, 
have given a Fmarium. with a Cepitalosjm ium stage. Sectioiis 
from diseased areas have shown the fungus not only ui the wood 
cells, as found by Ashby’ and Drost* in case of the Panama 
disease, Tfifr^lso in the cortex and Cephahsporium spores borne on 
short conidia Save been observed in some cells. The walls 
of the cells of the infected tissues usually take on a brown 
yellow, honey or vine cAloiired disonlouration and the’lumen of 
the cell is sometimes filled with an insolubU; gum of the same 
colour. 

< As a rule the trunk is first attacked!, the disease proceeds 
inwards and nuiy ultimately kilj the plant but cases have been found 
in which the attack commences from the heart leaf. If the attack 
is not severe the growth of the plant is not checked. When, how¬ 
ever, 1;he ’heart leaf comes out from the centre of the crown* some 
portion of its still folded leaf blade is found to l^k damaged. The 
diseased portions are brown or black in colour, they are nnabW fro 
unfold themselves along with the healthy parts of the leaf blade, 
and coj^quently get tom to pieces (Plate X^TI, fig. 2). 'Hie area 

' Ashby, S. F. Banana HiaeaaeR in Jamaica. BfUl. Dept,, Agri., JameUna, N. 8( II, Xo< S, ^ 
1013. ’ • 

• s Drost, A.' W. The Snziaam Fonaala DiHooiie of the OroN Miohol Banana. BitfA Dept. 
Sfyrt., Jifiiaiea, N. S. n, Xo. S, 1013. 



suRounduig the difleasi^.pi^s is ohbEotio aiid almost wlute.: 
le^f bud enclosed by the hwrt leaf may completely escape infection. 
In other dises the attacked heart leaf is at times observed to 
, come out of the gp^n and healthy crown but it is twisted, crumpled 
and brcwn and its growth is completely checked; white and pink 
asoervuli are found on it. These are the beds of Cephalosponum 

Fusa/rium spores. The leaf buds enclosed within this heart 
leaf may also be attacked and their growth checked; but, under 
favourable circumstances^ the disease does not ihake headway 
and the growing point continues to grow and after a long time 
a new healthy leaf is observed arising from the crown. 

In some cases the growth of the plant is completely checked. 
Except for the absence of the central unopened leaf there is nothing 
unusual about the appearance of the plant, the crown leaves are 
green and healthy and so is the trunk. When such a plant is split 
open, it is found to be rotten at the core with the heart leaf a black, 
putrid, crumpled mass. The surrounding sheaths are also attacked. 
The rotting has invariably been found to commence the apex 
downwards, the infected portion being black and rotten. The soft 
tissues are destroyed leaving behind shrec’s of fibr^; in advanced 
cases the rotting tissues give out a cha-’actcristic foul smell. Erom 
such an attack the plant, of itself, lias not been found to recover; 
but if the trunk be cut as far back as the healthy part the 
growing point puts forth new leaves. Of cxiurse the vitality of 
the plant is very poor and consequently it produces very poor 
fruits. 

In the Panama disease which 1ms been found by Drost' 
and Ashby* to be due to a Fusa/rium with a Cephedosporium 
stage, and in the Chmsuiah disease reported by Basu* to be due 
to thi^ same gemm, the attack in all pases is sudden and rapid, so 


^ A. W. Th^ Sarinam Buuuna Diswe ci Uie Qrew lOohel Banana. Otpt., 

* Aalib]r, C F. Banana DiaeaBea in Janiaioa;' SaU. Agri,, 11, 

.:iio.fti8is.- 

t'Biwn, 8. BL Baportoa^dk. Banana DiaeaaotnOliimamli. QmU. Agri., 
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tli|^ onoe the field is diseasM it is soon completely destroyed. 

is nbt t^e case iidth the disease at Piisat progress of the 
disease is slow and4t does Rot- always prove fatal. When a leaf 
attacked the disease has been found to remain confined to so|pe 
portion of the leaf and not to envelop the whole leaf; in eases 
where the trunk m attacked, the disease may ^read on to the who^ 
trunk and ultimately may kill the plalSt but death oceurs long 
after the infection has first been observt>d. Sometimes the disease 


is found to have oeased growing after having attacked almost 
the whole of the trunlf. In this case the outer leaf sheaths are 


dry and leathery, their softer tissues being almost destroyed and 
. the fibrous tissues in shreds. The outer leaves are cmnpl^ely brown 
and leathery to touch. That the plant is not killed is evident from the 
presence of one or two central new green leaves or from the presence of 
a fruiting bunch, if the plant be bearings These fruits ripen normally 
but they are smaller in size and fewer in number. This condition 
is more pa rticularly applicable to the Bengali or Kabuli variety. 
When the top the trunk is attacked and the crown of leaves is 
destroyed the heart leaf in some cases instead of coming out from 
the centre of the crown Jbreaks through th(^ healthy pajrt of the 
split trunk and comes out from its side. The diseased parts of the 
plant wither and drop ofi; it continues* to giow but remains a 
weakling and bears a fruit bunch with very few fingers. Not only 
has the heetrt leaf been found to emerge from the side of the trunk 
but the flowering stalk as well (Plate XIV, fig. 1). The progress of 
the disease can be checked if the infected leaf sheath or leaf be 
remov^ in the early stage of attack. • 

This disease does most damage when the stalk of the fruit 
bunch is infected, and it is remarkable that the attflack is generally 
found on the upper surface of the stalk (Plate XIV, fig. 2). If‘the 
stalk gets diseased in the early stage of its devebpment the^ whole 
. bunch is destroyed be|pre the fruits ripen ; bitt they ripen nomially 
if thfe attack is late. The diseased part is black, surrounded by a 
diffused purplish uea.» As this attack progresses the diseased 
part becomes soft and sunken, ^e ceUulose tissues being destroyed, 
leaving behind strands of fibrous tisroes. From the stalk the disaase 
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pioceeds to the fiiigers. If the stalk gets attacked from within, 
the ttank, it br^ks at this point on account of the^weight of ‘I;he 
Traits even though the attack be not severe. Only in one or ttSro 
cases has the attack been found to proc^ from the tip of tile 
finger Inwards. The diseased tips are black and wrinkled and 
show a pinched-in ^pearance. Hyphse bearing Cephalosporium 
spores have been foum inside of these tips; ‘in cultures they have 
produced the Fusarium stage. ' *' 

Two important and characteristic symptoms of the Panama 
disease and of the disease at Chinsurah, whi0h appears to be identical 
with the former, have not been found in the disease at Pusa. There 
is a sudderf appearance of imperfectly developed leaves in the former*. 
Such leaves have not been found till now on the affected plants at 
Pusa. Again at all stages of the growth, if a head of a “ sick ” 
tree be cut it will be found to be diseased. In nature the head 
or the “ yam ” has not been found to be attacked at Pusa except 
in rare cases when the whole of the leaf sheath is completely rotten 
and the disease then travels from the base of the ^f Jn^th to the 
head. Here the disease has always been found to travel from the 
top downwards and not from the yam upwards. Whether this 
disease is'present in many other places is not known but it was found 
during a short visit to Muradabad last year. 

Inoculation experiments with pure cultiues taken from diseased 
parts have given positive results. Suckers of Kabtili or Bengcdi 
variety were inoculated with pure cultures of the fungus. The 
outer sheath was moculated through a wound made by a sterilized 
knife, l^he outer leaf sheath of another sucker was inoculated 
at the point where the blade had withered and fallen oft. The 
effects of the ineculation were seen within a week. 'Hie inoculated 
leaf, sheath began to rot; the rot spread downwards and inwards 
and the heart leaf broke through the side of the trunk (Plate XV, 
fig. !).• From the rotting part Fmarium hyphm' and spores were 
found. Jn another casft the tip of the heart leaf enclosed* within 
the sheathing petiole of the newly opened leaf was nipped and 
then inoculated. When the heart *leaf grew out of the protecting 
petiole it was only partly able tt> unfold itself> The portion wh^ 







t{^^ '^fiecl wtMi' Black aiail ''slui'VBlIbd up, 

: ^ i^ inj^inj^ witk •» kypodenuarsyringe F-uBormm 

sporoa ^atBp^ded id diirtiil^'* water . have beed succe^ol; in o^e 
case tke lieatt'l^ in the centre of the trunk when the 


injection was mad£, so it was got at by introduc^g the nettle thrpugli 
tl^ bs^ of the outer lhaf stalks. When the heai't leaf opened, the 
midrib and some* parts of the blade vfere found to be injeeted.; 
That the inoc^tion on the midrib was successful was evident 
from the presence of purplish longitudinal streaks originating from 
the. injwted portion. This discolouration extended to the who|e 
Circumference of the midrib for a couple of inches below and above 
the place of inoculation. About *a fortnight after the inoculation 
the midrib was cut through this discoloured portion and the tissues 
were found to be rotting. Microscopic examination showed the 
presence of Fmarium hyphse and discoloured cells fijled with some 
in8oluble,^<nuu, as in the case of naturally infected tissues. The 
margins of the puncture made by the needle on the blade were 
brown, and surrounded by a chlorotic area when the leaf had 
just opened. Sections made from these portions showed the presence 
of Pusarium hyphee and purplish or brown coloured gum in cells. 

The undergroimd stem has also been successfully inoculated. 
A small piece was removed from the head underground; mj^celium 
from a puie culture was introduced in the cavity and the piece 
replaced in position. After a ’month the inoculated plants were 
dug out and the infection was found in aU stages of progress. The 
badly infected area was a brown putrid mass; the newly, infected 
tissues at a,distance from^he seat of infection were firmer and 
vine red in colour. In cases where the infection BM not advanced 
much the tissues near the point of inoculation were brown but finn, 
and the presence of the infection beyond this brownii^ was noticeable 
• in a action across the bulb as black or brown dots corresponding to 
the j[>osition of the vascular strands; in a longitudinal; section 
these dots are seen as streaks criss^irossing one another. \jnlil&e 
th^ Panama disease, the hypheg have not ^n found confined to 


the vascular tissues. 
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From the of puce ciiltiiies obtain^ fz6m 

the diseased piurtslt seems that this' Fiuarium with a Cephalo6p(»km 
' stage diftecs from that studied by Ashby in pure cultures as the 
ca,iise of the Panaioa dise^e. 

EXPLANATION OF PLATES. 

P 1 .ATS XIII, Kg. 1 ,. A badly diseaBed plant on the right. The leaf sheaths 

have got separated at the base of the crown and the 
stalks have broken down. 

* The plant on the left shows the infection commencing 

from the dried top of the outer leaf sheath. 

Fig. 2 .. A diseased newly opened leaf. The badly attacked 

portions of the blade ate tom; the chlorotic effect 
is to be seen on the lower right-hand portion of 
> . the blade; the left part of the blade has remained 

unopened. 

Plate XIV, Fig. 1 .. A diseased plant with the fruit bunch coming out 

through the split trunk. 

The plant on the left shows similar conditions as noted 
in Fig. 1. 

Fig. 2 .. A diseased fruit stalk ' the white areas are the iqwro 

beds. 

Plate XV, Figs. 1A2 ... Inoculated suckers. 

In Fig. 1 the sucker was inoculated through a wound 
made on the tup of the outer loaf sheath. The 
infection is seen travelling from the top downwards. 
Tlie trmik has got split and the heart loaf has 

. come out from the side of the split trunk. The 
growth of the loaf at the tbp of the trunk was 
checked after the inoculation took effect. Thu 
plant was inoculated on 26-5-14 and photographed 
on 14-6-14. 

In Fig. 2 the top of the heart leaf enclosed within the 
sheathing petiole of the central leaf was nipped and 
then inoculated. When the inoculation had taken 
the leaf was black and remained folded. The 
infection has travelleu to the sheathing petiole as. 
well. The {^nt was inoculat^ on <^H1-5^14 and 
photogn^ed on 12-644. , 











TtllAl^jjOPlaTEAM THRESttBRS LYALLPUlt.* 

BY 

W. ROBERTS. B.8o., 

trvfutor of Agrxetdtnre, Agricultural CoUtge, LyaUpur. 


Two of Konsomes’ ThresliecB were worked in LyaUpur iu May 
and June. 1914, viz., a 30>inch feed type, which also worked in 
1912 and 1913 and a 48-iuch feed type obtained just bdfore the 
1914 harvest. A note giving some oiT the hiain points in the con¬ 
struction of these threshers, by Mr. Armes, the A^nt at LyaUpur 
of Merars. Ransomcs Sims and Jefferies and of Messrs. Octavius 
Steel & Co., Calcutta, is given below:— 

Notes ot^the N. /. L. type Thresher. 

Tliitt tlireHlier difTera from the ueual type do commonly used at home insomuch 
that no threshing drum, as it is commonly called, is used. In the ordinary type 
the threshing is performed in a large diameter drum after the grain lias b^n sepa¬ 
rated from the straw. In this machine the wheat is threshed and partly bruised 
in the first or feeding cylinder and the grain is taken out by passing down sieves 
before the straw is finally bruised. 

Both drums are simple cyUpders fitted with boaters which are sot helically 
on the^rum and made to revolve through a concave fitted with abutment^ The 
degree of fineness of the hkuaa is governed prinoipi^y by setting the concave nearer 
or further from the cylinder. 

In this typo of nwchine the straw must be fed across the machine and nbt 
lengthwise as in the ordinary machine. It is because of this tliat the output of 
the machine with a vnder feed goes up out of all proportion with the width of the 
maohii^ When the straw reaches the second oyli|pder, all grain has lieen ox* 
traofcd, and so the drum and concave can be set very close to reduce tbs straw to a 
very fine state. ,» 

^ . The straw and chaff naay.be mixSd or kept separated at will. The wheat is 
elmted to the second Axeaaa by mianu of a ^wocluf fan and not Jby befit «nd 
.as uaual;.^ -i • ' 
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iaa also acts as an awuec and deans the dutffs and initlttad»d 
TAb gfain pasSM through tin second dresser but is not screened as it appears 
onnecessary in tbis country. , • 

The machine is supplied with all tools, sieves, etc., required for wheat, biarle^ 
:0to;' * 

This machine is fitted mth a special ball loch to thO front wheels which relievos 

all undue strainaon the frame of tlm machine when travelling over uneven country, 

♦ 

'It can be fitted for being drawn by bullocks or by tractor. 

The power required is very small and a 30* machine can be driven by a 3 
N. H. P. portable engine. 

The grain can be separated into two qualities or all delivered unsorted into 
the bags. 

The 30* size previously worked had proved unsuitable on 
account of the low yield of grain {)er bour. In the Colony, wheat 
has generally long and coarse straw, with the result that the prO' 
portion of bhma to grain is generally a good deal hi^er than in the 
more settled districts or in harani (rain) tracts. A crop giving an 
outturn of 20 mds. of grain here, often gives 66 to 66 mds. _of bhma 
and sometimes as much as 90 to 100 mds. In the last harvest owing 
to a hail-storm on March 2nd the proportion of straw was still higher, 
thus making the outturn of the thresher^ appear lower than in a 
normal year. 

The §0* Thresher. 

This machine was worked near Buchiana to the east of the 
District, and visited about 10 places, working for 2 or 3 days in 
each place. The arrangements for t!ic work of this machine were 
made by Ihii Sahib Sewak Ram of Gaugapur. Users were charged 
half rites*ouly, i.e., 2 annas a maund« coal and oil being supplied 
by Messrs. Octavius Steel & Co. The ‘Outturn of gr^iu per hour 
works out @ 4*62 mds., the total number of working hours being 
160.' 

TAe 48" thresher. 

This machine was worked on the same luxes as aWve n^ 
Agriculoural Station, and visited 8 centres within' 40 .noLiles of 
Farm: A traction engine wai uB«d in the earl^ stageif the 
trial to drive the mSchine.* This latter rdh ^ 
caused iiHime Wit Lat^ op an 
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cD^;me yras'obtamed aod tbe progress^ muclf oiolie’sinoothiy / 
thra previouBly^ The avew^ outturn* was 20*48 mds. per houf^ 
w^h a total of 180 worldu^ hof&;Sl The highest average for oue * 
day was 12*74 mds. per hour on the 3^ May, the.machine workii^ 
foi^ 8^ hours. 

The quality of the was extremelj^ good, Ijjit in some 

places from 2 to 5 percent, of the grain w'as damaged or cut. Mr. 
Armes was of opinion that this was due to the grain being brittle— 
it only occurred appreciably,in two of the places worked at,* 
where the. wheat was a mixed awnless type. 

Difficulty was experienced in moving the thresher and ci^ine 
Irom phtce to place with ordinary village bullocks. Two or three 
pairs* of fair sized and well trained bullocks, however, moved either 
the thresher or the engine easily, over ordinary roads. 

Another difficulty has been in securing good feeders ; the out¬ 
put as may be expected depemling largely on the f eedipg. A number 
of mcn^ however, have been trained now. Dusr caused a good 
deal of trouble to the feeders, being very much worse than under 
home conditions. Protectors specially designed for this work 
have recently been obtained for use. These trials have shown the 
marked superiority of the 48* machine and they are being 
continued when the cost of working, etc., win be worked out in 
detail. 
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In India the question of fcMlder for cattle is perennial. On an 
abundant fodder supply depend the number and strength of work 
animals, and ^ on them depend the efficiency of farm operations 
and, to a large extent, the' supplies of fuel and manure. Milk 
praduction is also intimately connected with the fodder problem. 
The attention given to this problem by the Imperial and Local 
Oovernments, and by the Korest and Agricultural Departments 
is proof that its unportance is recognized. Admirable work on the 
uidigenous wild fodder grasses has been done by Mi. R. S. Hole, 
tlie Imperial Forest Botanist, and many ustdul suggestions have 
been nuide by him for the improvement of grassland.' The subject, 
however, is many-sided, and is worthy of all the consideration and 
discussion that can be. bestowed on it. The present paper deals 
with a lew salient points. , 

We may roughly divide fodders into two classes, namely, 
those gi-own fol 'the pui pose of feeding to stock, and those naturally 
occurring on luicidtivated land. In the Bombay Presidency the 
most widely cultivated fodder plant is jawar {Andropogon Sorghum 


* On “.Some ludiiui Fa(.«Ht OraatMiu und their Ecology,’’ by R. 8. Hole, iKdiaHti'iiretl 
.Vnmoinif Fornd Sutauf (ffrirt, Vol. 1, (lurt 1, IBII. 

" Selection of papers relating to the meaHuijeEi taken iA the vivrioas proWnces for the 
utilitiition of fodder and foi^l grtisiwe from reserved, protected, and unolasaed Govertf- 
luent Foresf',” publiehed iiy the (loverifmeut of Indio, Department of Revenue and 
Agriculture, Simla, liU'l. This ooutaine u valuable note by Mr, Hole- 
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Brot.) Wherever a cultivated^ fodder crop can be grown in 
Presidency there is no doubt that this plant meets all ret^uiretneutiK 
It would be foolish to attempt to replace it by wild grasses of less* 
bulk and greater uneeftainty of yield. ^ 

The improvement of fodder growing on uncultivated areas is 
entirely* another ^natter. Such areas are (I'/reservwl and other 
forests, (2) waste or Uncultivated lands, (8) headlands and unculti' 
vated gi'ound between fields, and (4) village grazing grounds. Tht* 
vegetation borne by such areas is of a very mixed and varied charac¬ 
ter, changing according to the soil and climate of the ])lace. Tlu‘ 
following are one or two typical cases investigated by the present 
•writer. 

•A square metre in a fruit {Mutation of medium black soil in 
the Nasik district showed in August tliirteen species of which 
five were glasses, and two Indonged fjo the natural ortler of the 
heguminoscB which might be called, in English terminology, 
“clovej^.” The other species were plants of lif^e fodder value. 
The whole vegetation of this plot was regularly imt for fodder. 

Wild giassland at Tegur, in the Dharwar district, showed in 
October fifty-nme species, of herbaceous plants, about a third of 
these behig grasses and Legumimsat of known fodder value. The 
rest of the vegetation was of a very niixW nature and coutuined a 
considerable amount of the parasite Stnga euphrasio'ides. 

On deep alluvial soil in the Thaua district, in a famous grass 
area, practically nothing but true grasses grew in the month of 
(Mober, all of them being of value as fodder. 

Op the bund between two ruHifields in the same district, in 

A ^ 8 

November, there occurred a very different group of plants, containing 
twelve species, of which only four were grasses andtldree Legimirmm. 

These few examples give an idea of the areas with which we are 
concerned, and the question before us is : “ Can the vegetation of 
these areas be altered and improved by artifiiTial means V' There 
is nb h 'priori argument against the possibility of such an ’in^rove- 
ment, and the practicaliapplication of the science of ecology, which 
deals with the relation of plapts and .plant ^communities to their 
surroundings, should assist us in the attempt. Indicatidns of the 
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kind of improvement possible kavl been given by Mr. Hole,* and 
anotkbr possible line will4)e here indicated. The obvious line of 
. attack is to increase the number and possibly the species of the use- 
f\jl wild fodder plants inhabiting such placdS by sowing their se^. 
There is no objection to the trial of exotic plants, but there is little 
likelihood of their Succeeding in competition with the indigenous 
wild vegetation. The present writer is not concerned with the 
areas under forest control, and these remarks refer only to areas 
outside forest, which are often large and important. For the 
purpose of this article grazing grounds and grasslands which yield 
hay only will be considered together. 

The first step in an improvement of the above-mentioned type 
is a chemical and botanical investigation of indigenous wild 
fodder plants, in order to determine (1) their feeding value as far as 
chemical analysis can show jt, and (2) their life history and growth. 
In addition, agricultural experiments are necessary for the deter- 
minatbn of yield, and the actual effect of such plants on the cattle 
that eat them. Investigations of this type have been carried on 
during the past three years by Messrs. R. K. Bhidc, L. B. Kulkami, 
and S. N. Hanamante of the Bombay,Agricultural Department. 
To illustrate the kind of uiformation collected, the following facts 
concerning one useful species may be (xuoted. 

Avdropogon annulatm, Forak. Marvel, also Jinja (Panch 
Mahals) SIteda, mm, payen, palwan. 

'Hiis is one of the best known and most appreciated of the 
wild fodder grasses of the Bombay Presidency. It thrives best 
•in heavy-rainfall tracts and requires a well drained situation. On 
high plateaux and hills where the soil moisture supply is low, its 
place is taken by Anthistiria and other tyi)e8 of grass. Where 
moistm'e in the soil is in excess, the Gyperaam (sedges) replace 
it. It is not distinctly a deep-root^ plant or a suriace feeder. It 
‘Spreads along the gi’uund to some extent, sending out roots at the 
nodes. Although this grass is fairly conmion, extensive aireiis of 
it are rarely seen, lit is usually either grazed or fed green. It is 


‘ Tm', rU. 
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hi^y relished by cattle, who vijIU sbrt it ou^ of a miSctiJre and eat 
it first. As a green succulent fodder it always gives good jesulti 
in milk production, and no .undesirable odour is developed in the. 
milk. It makes a hay of good quality and as the stem is solid, 
can be turned into silage. For hay-making it ’is always advisable 
to cut it* when in flower, otherwise the stem gifts rather thick, and 
the hay obtained is cparse. Wastage alsp occure in Ceding, and 
especially so in the unchaffed condition. 

The plant is perennial, as proved by the fact that seids sown 
in the Ganeshkhind Botanical Garden in 1911 produced plants 
that in 1915 were still giving cuttings from the original stumps. 
Jn this experiment the plant was found to keep green till December, 
and then to turn brown. In April and May it is completely brown 
and dry, but puts out fresh green shoots at the break of the rains. 
In good conditions its height is 5 feet, but this decreases as the soil 
becomes poorer and the rainfall more scanty. The calculated 
outturn per acre in Ganeshkhind was as follows - 

.•i.« 

In 1912, 8,200 llw. Rreen fodder. 

In 1913, 119,200 „ „ (ent liefoic ftowerinvr). 

In 1014, 8,400 

3i200. dry „ (same stuff dried). 

The grass responds to cultivation by producing more foliage. 
In 1913, it was also found that stirring the soil after each putting 
conserved the soil moisture to such an extent that the plants 
remained green up till March, 1914. 

This grass is commonly believed to be very nutritious, and this 
belief js borne out by out original chemical analyses of tlie fresh 
grass. The results of these analyses are as folbws :— 



Before flowerings 

In flower 

In seed 

Moislnro * 

ft9-90 

aV93 

(Vi-lO 

Ether extract 

ICO 

1-70 

1-W ' 

Albuminoids 

2-14 

•2-24 

2-00 

Uarbohydmtcs 

1.3-46 

10-30 

12-81 

Woody fihro 

'9-20 - 

11-59 

14-26 

Ash 

( • 

3'fO 

.1-f4 

3-i^ « 
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From this t^ble it ^iU be seen that the total dry matter is greatest 
,when»the grass is m seed. The amount of dry matter when the 
'grass is in flower, is, hdwever, fairly close, while in seed the amount 
of albuminoids and carbohydrates falls considerably and that' of 
i^oody fibre increafjes. The best time for feeding this grass, then, 
MS at the flowering ^age. 

There 'are three other species that also# go mider the name of 
Marvel. These are Andropc/gon caricosits, Linn., Andropogon pertu- 
sm, Willd., and Andropogmi foveohtm, Del. These are slightly 
higher in nutrients than Ardro^togmi anmdatus, but cattle seem to 
relish the last named species best. 

The ripe seeds germinate rejidily if sown in thoroughly tilled 
soil soon after the first showers of the monsoon. The seedlings 
must be well established before the heavier falls of rain. 

The accumulation of information of this kind gives a solid 
basis of fact as to the relative values of different species. The next 
point is their pi *'pagation. 

Here we at once meet the difficulty of obtaining seed. The 
only way to get seed is to get it collected by one’s own employees. 
This is a long, expensive, and laborious business and only a c.om- 
paratively small amount can be so obtained in one season. Appli¬ 
cations by the publiii for such seed are numerous, but people will 
not take the trouble to collwt it themselves. There are no firms in 
India that deal in these seeds on a large scale, and so individual 
effort in collection must for a time'be the only means of obtaining 
such seed. 

Having obtained the seed, the next (Question is: ]¥ill it 

grow ?” Germination tests in the Seed Testing Laboratory of the 
Poona Agricultural College have on the whole given low values for 
thoijp seeds. This seemed to be due not so much to the presence of a 
proportion of lifeless seeds as to the fact that seeds may apparently 
remain dormant, even in moist ground, for very varying periods, 
of time. , The tests quoted were carried out at the break of the rains, 
so that if there were any periodicity iii the life of the seed, 
it mi^t have the mo^. favourable chance to show itself. Evcr 
with this precaution, however, the germination peroetatage 
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was in most cases low. This ^rnafter reqAires closer scientific 
investigation. 

When seeds are drilled in good soil, and the weeds kept down, . 
the* plants flourish and.pereiuate on a comparatively low rainfall. 
The next point or enquiry is whether they will endure the competi* 
tion of the wild plpnts already in possession ofj any area in which . 
they may be sown, pn this point the facts at our disposal are 
as yet scanty, and not very encouraging. It seems absolutely 
necessary, if a new grass or mixture is to be established, that the 
land must be cleaned fairly well of existing vegetation, the seeds 
carefully sown and rolled in, weeding occasionally done, and cattle 
rigidly excluded till the new growth has taken hold. 

If the establishment of improved fodder plants requires all 
this attention, it may well be asked whether it is worth the trouble. 
Experiment alone can determine. When once a strong perennial 
grass gets hold of a suitable locality it ft not easy to shift, and the 
labour of establishiiig it may be repaid. Recent ex^iments in the 
re-seediug of depleted ranges in certain parts of the United States 
give us hope that similar methods may not be out of place in this 
countiy. 

Here in India we canhot at present consider the refinements 
of hay and pasture management as prai^ised so successfully in 
Britain. It may, however, be possible to consider such questions as 
the sowing of grass mixtures along with a crop like /omw in'order 
to give a greater outturn of hay and a considerable amount of 
grazing after the main crop is cut. 

The problems connected with the improvement of natural 
grassland can be solved only by the co-operation of the agric\ilturist, 
the chemist, and the ecological botanist. It is not toQ much to hope 
that ultimate success will reward such combined efforts. 
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In a country like India witk its remarkable diversity of field 
crops varying in their methods of cultivation from district to 
district, it may l)e a sufficient excuse to give some account of the 
methods of raising paddy seed-beds in the Kistna, in the hope of 
interesting some who live outside the Presidency of Madras. As 
at present edt^stituted, the Ristn^'district includes portions of 
two deltas and is irrigated by thb Godavari and Kistna rivers. 
Wliilc the delta irrigated by the Godavari commands water for 
eleven months in the year, the supply from the Kistna lasts only 
for six' months. Consequently, while in the former delta two 
crops are possible, in the'latter the raitjoAs get one only. Sugarcane, 
which would otherwise suit the Kistna district well, is not gi-owu 
in the delta for this reason. The method of raising seed-beds in 
both the tracts is different. In* the localities irrigated by the 
Godavari, raiyats make small tanks about 100 feet long by 75 feet 
broad and 4 or 5 feet deep near the paddy lands. Before the 
closure of the canals at the end of April these tanks are filled with 
canal water, and at the same time an acre or two of the land sur- 
"royndiug the tank is also flooded. When the right time comes, 
these lands are manured, ploughed under puddle and paddy nurseries 
are raised. Water, is baled out by swing baskets. The seed-rate 
hbre is .about 28 lbs. for transplantii^ an acre, and 26 aenss are 
tmnsblautcd frorti-an acre of seed-bed. 

o (M the Kistna side'of |h<r^ta, however, when; water-supply 
is scaW^, the caidils are^jfosed in March and only drinkinf Y^ter 
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tanks are partially filled prior tb the closure of the canals in Mai^h. 
Raiyats have certain areas ploughed soon aften paddy is harvested^ 
which they reserve for nurseries for the coming season. During' 
the hot weather^^uy chance rain is taken advantage of for ploughing 
these plots two or three times. These are heavily manured and on 
the opening of the canals in June, seed is 'sown and irr^ated.’ 
The seed-rate is smaller, 16-20 lbs. b^ing suflicient for trans¬ 
planting an acre and an acre of seed-bed will do 40 acres of 
transplanting. 

Although this is the general rule, wherever facilities exist, raiyats 
raise nurseries before canals re-open so that their seed-beds are 
ready at the beginning or middle of June. They favour early 
transplantation as the seedlings are much more vigorous if raised 
before rains take the heat ofi the land, despite the labour and 
expense. 

In some taluqs early seed-beds can be grown owing to natural 
advantages in the situation. In Kaikalur, for ins^nce, early seed¬ 
beds are raised in soils which are formed of silt in the bed of the 
Eollair lake. Such soils are got ready in May and sown at the end 
of the month before the opening of the canals, so that any chance 
rain due to the early bursting of the monsoon may start germina¬ 
tion. In the same taluq there is a stretch of land, sandy in nature, 
following the Fedalanka channel for several miles where'sejpdlings 
may be raised. Water is available at a high level in the hottest 
part of the year. Here raiyats dig spring wells; each capable of 
irri^ting from 10 to 16 cents a day. There are a series of such wells 
which are utilized in irri^ting during the months of May and June, 
The seedling are hand-watered although piccotah could be more 
efficiently substituted. It is interesting to see Bow this practice 
originated m this tract. Ten years ago a raiyai in one of the villages 
visited his‘friends in a village in the Godavari delta where they 
raise seedlings under tanks. Convinced of •the efficacy of the 
earlj^ growing of seedlings he returned home and tried it on a small 
scale under a well. This experiment was so successful t^t the 
practice has spread not only m this^, yiUage^but in many;villages 
all«llong the chaniiel. 


20 
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A simflar msthbd pta^ised, ill many villages of the Gudivada 
&nd Bezwada taluqa, ' Several raiyats of the Gudivada taluq who 
'own lauds pcaf the Kollair lake are igiarble to raise early seed-beds, 
l^e water-level is low and the water brackish. . It is also, unfor¬ 
tunate that such lands as are situated in the vicinity of the Kollair 
lake are subject toxinuadation, and unless they arc tranliplanted 
early tl&B raiyats are apt to lose their season altogether. They have 
to choose between the risk of losing a season and procuring early 
seedlings from elsewhere. Those who can afford prefer the latter. 
They travel down to Gudivada and its neighbourhood where faci¬ 
lities exist and land is available for raising early seedlings, but the 
prices of land rule high, A rich man who owns about 40 acres- 
of land,,the major portion of which he leases for such purposes;- 
informed the writer that he obtains oven two m^vdies of paddy 
(about 100 rupees under jcurrent prices) as rent for an acre 
of seed-bed which he leases out for five or six weeks. Besides 
this, the lesMo^manures his land heavily and incurs an astonish¬ 
ingly large amount of expenditure in irrigating the nurseries. 
The irrigation source is a well: permanent or temporary. Under 
the former the raiyat uses a pimMh or a meaning by the latter 
a well sunk right in the middle of his nursery at a cost of about 
ten rupees, which he closes at the end of the season. Irrigation 
is often ^ven on contract at Rs. 2 to 3 for every 15 cents of land 
irrigated once. Roughly the labour employed in irrigation is 
as follows. ' The well, wliich is about 10 feet deep, is provided 
with three steps on each of which two women stand on 
cither end. Those on the step nearest the water hand the*water- 
pots over, to the two just above them, who in turn to those 

above them. Those latter hand over to a man on each end of the 

• 

wellwho hand-waters the fi^eld. (Sec Figure opposite.) Bach woman 
is paid,tliree annas and a* man six ahnas a day. This is a reasonable 
rate considering the* time of the year, but it varies according to, 
the. depiand and availability of labour. By this moans they^ can 
irrigate only 16 cents a d|fiy. Before beii^'lifted the^rop requires 
threb ^ch irrigatiopst. The seed-^ed land is afterwards tra^ 
.planted* hi the usual course; It is also not infrequent to*grow 
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seedlings for sale in villages w^ere saeH‘early seedlings are di 
demand. Seedlings enough for an. aci* .f^ch froni Rs. 5 ^o 12 i 
according to season and demand. In Vatloor, a large Siiihuidary’ 
village where large wellS under mhotes are in existenoe, several 
raiyats join together and raise seedlings luul^ one well. , The 



MetJiod of irnsatiiieHceil-bedsattiudiwoda. 


owner permits other miyats to grow seedlings irqc luider his well 
provided that they plough, manure, sow ancl irrigati? with their 
own labour. His land,^is enriched by the lieay^' dressings bi 
manure, and Ae has the satisfacfiun thf^theiihas done a good tnrn 
to his-friends. 
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In the Guntur Bide of the dell^ ^rly seedlings are raised which 
•depend upon rain tbefo7e> the opening of the canals. Although 
' most raiyats this side depend upon eanal water for raising their 
nurseries, in the nei^bourhood of Bapatk where a belt of sand 
exists, there is a alass of panchamas who make a trade in early 
seedlings which art- raised in the sand beds. ‘There are Go-vem* 
ment ‘‘ assessed wastes ” leased out at a noiUmal sum. The sources 
of irrigation are spring wells in which the water level is very high 
even in the hottest summer. The land is heavily manured with 
sheep dung. In addition, pig manure or indigo seet is often applied. 
The plots are irrigated thrice a day: Ragi {Elmdne coracam), 
groundnuts and horsegram are other crops grown on such lands'. 
A man owning, for instance, a' thirty cent plot and sellii^ the 
whole produce would obtain Rs. 40 in cash and in addition have 
enough seedlings left over to transplant two acres of his own 
land. This is the most he can make and there are seasons when 
he does not mhke any profit at all. To cite an instanqp.: when 
the season is early and the raiyats in the neighbourhood who 
possess lowlying lands are enabled to raise early seedlings by 
means (A rains, the Bapatla trader S4Stains a great loss as he 
would obtain no customers then. 

In the foregoing pages the writer has endeavoured to show 
not oijly how varied the methods of raising paddy nurseries are, 
even in a small area, but also, if properly managed, how profitably 
they could be nm. * 



NOTES. 


The storage of seed .—the monsoon-fed areas of India, the 
question of seed-storage in connection with plant-breeding work 
is a matter of considerable importance. It is necessary, not only 
to keep seed during the rainy season but also to devise methods 
for preserving the germination capacity for several years, so that 
any particular culture of a series may be repeated whenever required. 
The experience obtained in the Botanical Section at Pusa, during 
the past ten years, has shown that the seeds of many of the cultivated 
crops of India can be preserved, for long periodfr^vithout injury, 
provide they are first of all very thoroughly dried in the sun at 
harvest time and immediately put away in air-tight receptacles. 
Even in the damp climate of Pusa, insecticides have been found to 
be unnecessary during storage as well as the use of carbon bisulphide 
for destroying the eggs of the various ^raiu pests. Weevils and 
moths, the principal pests of stored grain, arc unable to ^attack 
dry seeds and, even if a few of these insects are sealed up with the 
produce, no damage occurs. ’Starvation m tho midst of plenty 
is the inevitable result. 

k seed bin, suitable for plant-breeding work an^ holding 
about 200'pouuds of wheat, has been in use at Pusa for some'years 
and recently a good many samples have been supffiicd to members 
of the Agricultural Department who have visited the Beseardh 
]^titute. In principle, these bins are nothing more than the ordinary 
earthen hUMs used by the people, but they are made of the thm sheet- 
iroii purchasable in any bazaar in the counl^. They were designed 
for Pusa by Mr. S. A., S. Bunting, formerly Agricultural ^Jngiueer ‘ 
in the United Provinces. The essentia^ stn\ptural details are dhown 
in the sketch on the next page. I^he bins are cylindrical! in shape, 
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36*incheH high,ana IH inchcB in diameter. The method of 
(^nstrycting the lid js uidiQ^ted at A and the details of the floor 
at B. The lid ddes not fit loosely buUhas to be pressed in firmly 



L. 


after the.methp^ often employ¬ 
ed ui tin canisters. To render 
the longitudinal seam air-tight, 
the thin,, sheet-iron is folded. 
The metal can be preserved 
from rust by coating inside and 
out with hot tar in which a 


suitable proportion of pitch has 
been dissolved. A number. 


< should be painted on the lid and 
on the cylinder and, as the lids 
usually fit best in one position, 
this shoTild be indicated by a 
line. The numbers not only 
prevent the lids being mixed 
— but also facilitate the search for 
B any particular sample of seed. 
To prevent the condensation of 
moisture on the bottom of the 



bin, it should stand cither on 
bricks or on a wooden tiiangle 
about an inch thick provided 
with rotmded comers. One of 
the wooden bases is shown in 

I I 

plan at C in the sket6h. After 
the lid has been pressed in, the 
bin should be hermetically scaled 
round the upper rim with wax 
which will not melt during the 
hot weather and which ‘will 


' not crack dtxring the monsoon. A wax ^ mixture, suitable for 
the iemperature at Ppsa, jaan be obtained by melting together, 
4 parts of. vaseline wifii 5 parts o'f bees-wax and slowly adding 
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2 parts of. powdered resin. , F6r very ’high tcntperatures, Jbhe 
proportion of bees-wax and resin shoul^ be increased. 

Two obvious adaptatipus of these sheet-iron bins suggest 
themselves in connection with schemes of seed-distribution. In 
such operations, centres of supply have to’ be opened in Ae 
villages' and quaiUtities of seed stored from /ear to year*. It is 
clearly of little advantage to sink a large amount, of capital 
in pennanent buildings as these are likely to be useful 
only for a few years during the period when a country crep, 
like cotton or wheat, is being replaced by an improved 
variety. Once this is accomplished, there is no further need 
for the building and it will then be necessary to open new 
centres of distribution for extending the area. Large sheet-iron 
bins, constructed on some such jninciple as that described in 
this note, could be stored in almost any village building I'ented 
for the purpose and these receptacles* could be moved easily to 
new centres as required. The capital expcjiditure involved 
in seed-distribution work would in this way be kept 
small in amount and moreover would be sj)ent to the best 
advantage. 

A second possible adaptation of these seed bins, in (fistributing 
seed like wheat to small cultivators, lie»iti the use of kerosene tins. 
The empty kerosene tin is a well-recognized article of commerce in 
bxdia and,can be purchased in all the small towns and in^me of 
the larger villages. .Wheat could easily be diiedat harvest time and 
sealed up during the monsoon in these tins, after removing the 
traces of oil. At sowing-time, the cultivator could pimchase one 
or more of these units for liis sowing in a form easy to trttnsjxort 
and in a package which could be used for other ipuiposes. fcluch a 
method might be found useful in the case of Ck)-operativo Societies 
where most of the members are small cultivators. There is at present 
a considerable amount of waste of seed at sojying time m tie plains 
of India, due to deterioration during Storage which, results in 
unnecessarily high se^ rates. Storage m sheet-iion bihs or in 
kerosene tins would mean a considerabl(} saving of seed> every 
year.—[A. Howard.] 
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. A new evoiutiqii of emaU, cheap a|^i4ii)t|val 

* kapfemciitB of 'light diau^t^ suitable for use in India, is now taldag 
place in Great Britain as' a result of the development of small holdings 
in that country. The need for labour saving appjiraoes, adapted 
foi traction by a siugle, light horse, has stimulal^ the designers 
end manufacturers i^f agricultural machinery to. supply the new 
demand. • la addition to the heavy implements once so character* 
istic of British agriculture, there is now a considerable output of 
small, handy luachines, some of which are likely to be of service 
under Indian conditions. 

One of these new machines has been found to be of use in 
Experiment Station work at Fusa. In wheat growing in India, • 
there is sometimes a need for a .light drill which can sow about 
four acres a day with a single pair of cattle without losing too 
much moist ui’e in the process. Such a machine has been tried 
during the last yeai- with satisfactory results and several visitors 
to the Botanical,Area have asked for details of this machine in 
coimection with the sowing of wheat, oats, and paddy. The drill, 
which is shown opposite, is of the ordinary type and sows five 
rows at a time*, eight inches apart. It is manufactured by 
Messrs. Kell & Oo., of Gloucester, and is priced at £8-10-0.— 
LA. Howard.] 

An EbotylU) obub in Themi at the Oentbaxi Farm, Cknu* 
BATOBE. —^Early in,December of last ^ear (1914) dead-hearts were 
noticed in the iJwmi {Sebaria itaU&i) growing in the Inseotary com¬ 
pound at Coimbatore. On examination this appemrance proved to 
be du6 to the a^ivities of the larva of an Er^ylid beetle (Genus 
Fatuul). Larvsas.pupse and eggs w^re found in difierent stems and 
adults were successfully, reared. 

In view ci the smallness of the knowledge of the life-histories 
of Indiali Erotylids, the following detmk may be ci inl^rest— 

The eggs are 'laid sfijgly about half way up the stem ol the 
4Aen(n jfiaiit, glih^ just'^above a node, Jbut so&etimes hijBdier 
jip ^ |he internbde^ 19^ egg is laid through a hole ^ through the 
leaf :i&eath 9^ the flieniu , Th^, 
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eaE^y be seen. The is byliadci^al aud c&ange yello^ iu colout 
vrith clear yellowish ends. 

The grab on emerging f ram the egg first bores its way up the stem* 
f of some distance,^ it then returns finally reaehiag the node near which 
the (%gs were laid. Here it eventually pupates. ■ When first hatched 
the grab possessea a relatively very large heauwith powcrfid jaws,* 
the abdomen is short •and possesses sparse hairs on tbb segments. 
The posterior end is bent downwards and forms a clasper. 

Before pupating the larva prepares for the easy emergence 
of the adult by “ ringing ” the stem for about | of the circumference 
inside. At this point the stem easily breaks and in fact afiords 
An easy means of identifying stems attacked by the Erotylid. 

The natural enemies of this insect will probably suffice to keep 
it in check as it was found that an Ichneumon and a Chalcid could 
both be bred in large numbers from attacked stems and the nmjority 
of the larvae appeared to be parasitiseef by one or other of them. 
The pupa of the Ichneumon*is generally found abpdt half way up 
the intemode in which the Erotylid larva had been burrowing.— 
[E. Ballari).] 

* 

# * 

In the Biftar AgricuMured JoumeU, Vol. II, there is an inter¬ 
esting article by Mr. C. S. Taylor detailing* some experiments on the 
ripening of sugarcane at Sabour. Samples of the Khari variety 
which is known to be an early ripener were taken and analyses of. 
the juice were made from No-^ember to February. The average 
results of 10 plots are given in the following table :— 
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It will be seen tl&t, on November 1st, the cane sugar content 
is low and the reducing sugar known as glucose is very high. On 
December Ist, the cane sugar actuallydncreased 20 per cent, while 
the glucose decreased about 16 per cent. Thus the result of waiting a 
liionth is an additibnal 8 seers of g^ur to every maund obtained in 
November together • with an improvement in the quality resulting 
from the decrease of glucose which produces a sticky gw of low 
value with small crystals. On examination of the figures for Decem¬ 
ber Ist, and January 1st, it will be seen that the actual increase in 
cane sugar during December was about 8 per cent, and the decrease 
in glucose about 20 per cent, of the amounts at the beginning of 
December. The figures from January till the middle of February 
show that cane sugar and glucose contents both remain abnost 
stationary during this period and then begin slowly to decrease 
and increase respectively. In Bihar in all cases where cane is well 
grown, there is therefore great risk of loss in cutting it before 
the end of Defiember. The most profitable period for cutting 
well-grown Khari cane is from January till the miadle of 
February. 

Mr. Taylor also carried out an experiment to determine whether 
the type of cane affects the time at which it will ripen. As was 
expected, great differences were found in the time of ripening of 
different canes. Wliile the canes known as Khari and Shakar- 
chgnia were found to ripen very early and to give good sweet juice 
even as early as December, dwai-f canes such as Mamjo, Hemja 
and Rheora ripened more than a'month later when grown xmder 
the same conditions of cultivation. These dwarf canes, in fact, 
did not ripen till the middle of February and showed their maximum 
sugar content early in March. It would therefore seem that the 
judicious selection of varieties will help to prolong the period of 
working for a central factory in Bihar. 

The author studied the question of the effect of different kinds 
of manure on the ripening period of the cane at Sabour and sum¬ 
marizes the results as follows :— 

The plots were manured with nitrogen as sulphate of ammonia, 
phosphoric acid as calcium superphosphate, while potash was 
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also added with nitrogen in the f^rm of .-p'otassiiyn* nitx-ate. The 
only noticeable effect produced by thesa manj^res on the pejriod cj. 
maturity of the sugarcane was shown in the plots to which sulphate 
of* ammonia was, ^^pplied. The application of this fertilizer gave a 
marked effect, even to the eye, on the growth of^the cane, producing 
darker And more luxuriant foliage than in the case of the plots to 
which no extra nitrogenous fmtilizer was applied. •This green 
colour persisted for some time after the blank plots had begmi to 
show the characteristic brown colour of the leaves of ripening cane, 
and the analyses of the samples taken from these plots illustrate 
these differences in the period of maturity in a striking manner. 
,In this experiment analyses were made from the middle of 
November, 1912, to the middle oi Febnmry, 1913, and aji abstract 
of some of the results is given below:— 
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“ The most striking point about the observations, however, 
is the facrt that the plots which were top dressed with sulphate of 
ammonia have only attained the same juice richness in'early 
December, as the unfertilized plots showed in,•mid-November. 
In this way it would appear to an experimenter reaping his 
in December say, or even early January, that the juice richness of 
the two kinds of plots was different. On proceeding furthdr, how- 
evef, ’^e find that while the unfertilized plotl^ appear to haye reached 
a maximum by January^ (as the slight increase of 0'22 frohi mid-' 
January to mid-February is ’negligible), Jhe plots which,were 
feHilized with sulphate of ammdnia sLow ati increase ^ight into 
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February, an^ . atteiD^ almost .'exactly tbe same maximum sugar 
roDteot as the othe]q plots> This is of interest in that it indicates 
'that the difierences, shown by any particular cane mih3 sugar 
content, when grown in the same place, are probably merely pheno¬ 
mena of ripening dre to a slight difference in fertility between one 
part of the field and Wether. The ripeness of any part of the field 
may simpl;;^ be tested by means of an ordinary hydrometer or by 
means of a modified hydrometer called the Bnxsaccharimeter which 
indicates roughly the percentage of total sugars in the juice.” 

An interesting experiment on the effects of dates of planting 
on the period of maturity of sugarcane has also been brought to a 
close at Sabour. “ In tropical countries it is frequently found 
that an alteration in dates of planting may produce a marked 
difference in the maturity. In view of the marked difference 
between the cold and hot seasons of Bihar with the well-marked 
cessation of the rains in October it was thought probable that the 
period of maturity of any particular cane was more determined 
by the character of the season than by anythmg else, and that it 
was probable that canes commenced to ripen immediately at the 
end of the rains without any dependence on the date of planting. 
Analyses were carried out twice monthly from early November 
until the middle of Fobrua'ry, and consideration of the results shows 
no earlier ripening in the case of canes planted in November 
than in those planted in March. In fact one of the rows planted in 
March gave very stunted cane wliioh actually came to maturity 
very much earlier than any of the others.”— [Edetoe.] 

* 

* * 

In the Quarterly Journal of the Indian Tea Assodation, 
Pbrt IV, 1914, there is a short article on root nodules written with 
a view to removing some confusion as to the nature of these nodules 
in the' mind of planters interested in green manuring. As the 
information wiU not fail to interest agriculturists in other parts' of 
India the following extracts are here givep :— 

The nodules are,caused by liacteria which enter the young 
roots from the soil, ^e bacteria which occur in different spec^ 
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of leguminous plants present sSght* differences in lopi, and it has 
been found by es^riment that the bacteris-forming nodules on 
one hotJt plant frequently Ml to infect another plant of a different 
species. It would- appto, therefore, that the species or at any rate 
the variety of bacteria causiug root nodules djiffers with the host 
plant. ISome legdmes when introduced to a new district fail td 
produce nodules althou^ they may be found on them in abundance in 
places where they are indigenous. The introduction of soil from the 
district where the plant usually produces nodules or of cultures of 
the variety of bacteria found in the nodules, to the soil of the new 
district, is followed by the normal production of root nodules. 

■ Nodule bacteria have been frequently grown in cultures on 
gelatine and in solutions, and in'that condition they fix nitrogen 
only feebly if at all. They can indeed exist without free nitrogen 
so that although a large number of thpse bacteria may be present 

it does not necessarily follow that a great deal of nitrogen is being 

• • 

fixed.^ 

The bacteria are only present in the nodules on the roots and 
if they are introduced to other parts of the plant they merely die. 
It is by no means certain,that the nitrogen assimilation takes place 
in the nodules. It seems probable that the fixation is’ rendered 
possible by the interaction of the bacteria with the host plant. 
Chemical substances, formed by the bacteria, and introduced from 
the nodules into the plant may render possible the assimilation 
of free nitrogen by the host plant itself. 

However, and wherever the assimilation of nitrogen takes 
place it ie. certain that the nitrogen fixed is not stored in the nodules, 
but is used by the plant in the formation of nitrogenous substances 
necessary to its own development. It is not lAerely fixed and 
stored for the use of other plants. The error is copimonly .eom- 
mitted of supposing that the death of the nodules renders available 
the nitrogen fixed by the agency of the nodules bacteria. This 
is entirely wrong. The nitrogen fi^d is only rendered- available 
by the death and decay .of the tissues of the plant, of which it forms’ 
The maximum benefit from, a green manure crop only 
obtained on the death and complete decay of the plants. > The idea 
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that most of tlio nitrogen is in.'the* roots because the nodules are 
borne on them is etroneous. 

A comparison of separate analyses of various parts of legu- 
■miinous plants shows that with the exception of the seed the h^est 
percentage of nitroge^ is found in the leaves. The following figures, 
thken from analyses of Boga medeloa (Tephrosia cmndida) pifblished 
in the last number of this Journal, serve to iBustrate this point:— 

Pomntuge of uitrogen culculatod 
on dry matter. 

l.eav<w ... ... ... ... per coiit. 

Stem ... ... ••• ••• 0-79 

Roiitfi ... — ... ... 0*79 ,1 

The leaves and stems usually contain a greater weight of 
substance than the roots, so that the percentage, ui the roots of'the 
total nitrogen of the whole plant, is small. 

In this case the total weight of the plant was made up as 
follows:— 

«• 

IjOUvox ... ... ... ... 3iV72 per cent. 

Stems ... ... ... ... ‘■>7’14 „ 

Rootii ... ... ... ... 7'U „ 

Calculated from these figures, the leaves, stems and roots con¬ 
tribute the following amounts respectively to the total nitrogen of 
the plant:— 

Leaves ... ... — ••• 73-2f) percent. 

Stoma ... ... ... ... 24-00 „ 

Koota (including root iiodulos) ...... I'OH „ 

It will be seen at once that the nitrogen is not stored in the 
roots. Honce the idea that the nitrogen fixed by leguminoxis, trees 
such as * sau' {Alhizzm) is rendered available by the cutting of 
the roots in cultifation is wrong. 

The conditions under which root nodules are formed are as 
follovrs:—^First of all the right kind of bacteria must be present in 
the soil. Scarcity ofi available nitrogen in the soil, provided a 
sufficiency, of other necessary constituents be present, favours ihc 
growth of these bacteria and the development of root nodules. 
Leguminous plants growing, on soils already rich in available < 
uitrogen fisc little nitrogen and the production of root nodules is 
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noticeably restricted. If the host ^nt be starvect m respect of 
other necessary soil constituents, or injcired bf dises^ or />ther, 
agency, the nodules are reduced in number and size. The growth 
of toot nodules is^idependent on the good health of the host plant.” 


There is an interesting article in the Philijrpin? AgricnUuml 
Review, Vol. VII, No. 7, by Mr. C. W. Edwards, dealing with tlie 
introduction of Indian cattle into the Philippines not only for 
draught purposes but also for the purpose of upgrading the native 
stock. 

, It appears that the cattle of the Philippines have been In-ought 
to such a condition by combination of circumstajiccs that 
there is a woeful dearth of both draught and beef stock in the 
Islands. 

The usual two alternatives presented themselves;—impor¬ 
tation or the breeding up of* the present indigcnoyis* stock. 

Tlie attempt to import and breed up English and American 
stock having been rendered abortive by the climatic differences 
and their liability to disease, an attempt was made to introduce the 
cattle of Tropical China and Indo-China. But their liability to 
rinderpest and the fact that they were itot s\jfficiently superior to 
the native stock to make grading up easy, Jackbig the necessaiy 
size, conformation and prepotency for this work, caused this attempt 
to be abandoned. 

Recourse was then had to Indian cattle, and it would appear 
that th^ ‘ pngole ’ and ‘ Mysore ’ breeds were the most suitable from 
which to make a definite start to improve the local stock. ’The 
first importation of 13 Nellores was made in 1909*and the results 
from the various trials make interesting reading. In addition 
to their general excellence the characteristics of the ' Nellpre,’ 
^which are held in particular favour in the PJiiUppincs ar^ their 
practical immunity from rinderpest and thdir ‘ rustling' qualities, 
this latter having enabled them to survive during periods ^hen a 
number of the native calves succumbed to starvation. 'Fhey have 
also been most successful for road* and light field work. 
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They are' c^ticizeH aa bei||g too upstanding and * ranj^ * and 
,inclined to be slab-aided, Jbut one cannot help asking if the author 
has ever seen a good ** mstling ” brecd^that had not ihese character¬ 
istics developed to some degree. They are* alsou^d to be mclined 
to be,vicious if oo^ifined. This is doubtless a characteristic which 
"will wear ofi in time. 

Their meat is also of a fairly good texture, although somewhat 
darker in colour than that of the native breed, and in short it would 
appear that as a combination beef and draught breed their suit¬ 
ability for the Islands is little short of extraordinary. 

The article is illustrated by three photographs and one is 
tempted to ask after reading it whether it is worth while to waste 
time trying to grade up the native cattle when there does not seem 
to be one single point in which they are not hopelessly inferior to 
the imported stock, and when an imported breed is not affected 
by the local diseases, can live when the local breed starves, and 
beats it in every single cattle point, it would seem to be a moot 
point whether the imported stock could not safely be left to take 
the place of the local stock in course of time, instead of reducing 
its own natural advantages and points by crossing with an inferior 
animal with nothing to recommend it.— [Wynne Sayer.] 


t _ 

The Holstein Mile Yield.— There is an interesting note 
by Mr. F. R. Marshall, in the Journal of Heredity, Vol. V, 
No. 10, in which it is shown that the careful examination of the 
Records .in the Blue Book compiled annually from the advance 
register of the Holstein breed furnishes no support to the idea that 
the milking capacity in cows is transmitted throi^ males rather 
than females and in view of the fact that among cattle breeders we 
find'a prevailing impression that the bulls of dairy breeds generally 
are prepotent in the transmission of the characteristios of the 
females of their mce, it is of considerable interest to aU breetlem. 
Sedgwick in fact may be quoted among others as sayii^:—“It 
is well known, for eEiimple, that the supply of milk by cows is 
hereditarily influenced by the bulls rather than by the cows from 
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which they are directly descended, and.that the; tractor of*the 
secretion, as regards both the quantity, and the quality of the inijk 
is chMy derived from the jjaternal grandmother 

“ This, if tKie, would fit in well with sex-limited inheritance, 
and such indeed it may ultimately be found fto be."’ 

Ffom this ifr is obvious that the main idea of improving a mildi 
breed would centre round the bulls and J;he prices obfained for the 
bulls of most of the dairy breeds point to this view being firmly 
adhered to. It is, however, worthy of remark in this coimection 
that the Channel Island breeders pin their faith more upon descent 
on the female side and their pedigrees run through cows chiefly, 
which seems to point to the fact that the above-mentioned discovery 
was pretty shrewdly guessed at* by most of the pronunent Island, 
breeders who made the Jersey what it is and continued to fix the 
type in such a wonderful fashion. It will be of interest to see if 
this discovery which is possibly only the forerunner of many more 
equqjly startling facts which the followers of Mendel will sooner or 
later place before the world, will bring about a reduction in th(» 
price of the bulls of milk breeds and will cause more attention to be 
paid to the type of cowg in a herd. 

To sum up: the difference between 0'J,57 which is*the figure 
for percentage of butter fat transmifted on the paternal side* 
and 0‘155 transmitted on the maternal side does not in any way 
bear out the inunense superiority which is claimed for the progeny 
of a first class dairy herd buU hnd it would appear that all the milk- 
yield factors are linked with these figures.— [Wynne Sayer.] 


The Superintendent, Government Gardens. Jftifagpur, and the 
Economic Botanist, Central Provinces, have published a few hmts 
on orange cultivation in the AgrmMwal and Co-opercUive (mzette, 
Central Provinces, Vol. X, Nos. 6 and 12. ,The most favourable 
cohdltions for the growth of the Nagpur* orange are a fairly dry 
atmospheric condition,^ an elevation of 900 to 3,000 ft. abbve sea-* 
level and a well drained soil.* If the cMn^te is suitable th(^ will 
do well in ahnost any good soil from heav^^ black to sandy loam. 

21 
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Both the authom point oiU), however/ that there should be no water- 
lagging, as orates are. particularly sensitive to water standing^ 
round their roots. If the land in the garden is not properly graded 
they advocate the opening of deep surface drains^ under-draining 
eitW |)y boulders i>r porous earthenware pipes being costly. 
Nagpur santra is entirely propagated by budding and thb stock 
used are the sweet Ume and the common citron*. The rainy season is 
a good time to plant, but where water is plentiful the trees may 
also be planted any time during the cold weather. The best dis¬ 
tance for Nagpur orange trees is recommended as 18 ft. from tree 
to tree in the row and also 18 ft. between the rows. It is pointed 
out that in planting a new oraige garden the pits for the new trees 
should not be less than 3' x 2' x 3' so as to give the new roots 
sufficient room to spread. As these trees are raised by budding, 
they have a tendency to produce too many branches. The neces¬ 
sity of severe pruning, when the plant is young and until it has 
formed a strong main stem without branches to a height of 3 or 4 ft. 
above ground, is therefore emphasized. It must be remembered 
that these trees cannot be pruned once they are big. The ideal 
orange tree should be in shape like an umbrella with a clean 
stem risiig 3 ft. clear of the ground and a dome-shaped 
crown. 

Both the authors condemn the existing method of irrigating 
orange trees. In m(»t orange ^nxlens water is run into a saucer 
at the foot of the •tree. The result of this is that all the roots are 
confined to a small area. The furrow system of irrigation is 
decidedly .superior. In this S3rstem water runs into a circle .round 
the t^, the circle gradually becoming farther and farther from 
the tree as it gets old till ultimately the water is given in strai^t 
fultre^ betwwn the rows. The feeding roots of the tree are 
t^erdby encouraged to spread, more food material is brou^t within 
reach ol the plant and all the field is ma<fe use of by the trees. 
Another advantage of the furrow ir^em of irrigation is tliat’ it 
is more wonomical in the amount of water used, rou^y about 
one-quarter the amount«)f w^ter is r^uired to irrigate the furrow* 
{w compared with the saigier method. A further saving is effected 
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by covering the water channeb wi|[i loose earth the* day after irri¬ 
gation has been carried out.' The loose earth in the mdUth acts 
as a blanket and prevents the water drying out and so being wastecK 
When the time irrigation comes round again it b easy to remove 
the loose earth and open out the nidlah. By lioing this it is only 
necessaty to water the trees once in three weeks even in the hot 
weather instead of once in 5 to 7 days*. 

The natural flowering time for the orange is February but by 
withholding water for 5 or 6 weeks just before the rains break and 
abo by exposing the surface roots, the trees are made to flower 
in June in the Nagpur district. This bad practice leads very 
often to a diseased condition of the tree Anally resulting in 
death. 

I 

The insect pests of this crop and their remedial measures form 
the subject of an article in the February (1916) number of the 
same Gazette which will be of some interest and use to those con¬ 
nected with the cultivation’of this fruit crop.— [Editor.] 

» * 

The BuUetin of the Imperial Genital Agricultural Experiment 
Nation, Japan, Vol. II, ko. 1, has an article by Mr. T. Katayama, 
pointing out the value of the stem and leaves of Sweet Potatoes as 
a nutritious fodder for stock. In Japan while the plant is cultivated 
for its tubers, the stem and leaves are little used as fodder. The 
importance of thb crop will* be seen from the fact that there 
are 698,900 acres of it in Japan producing about 3,000,000 
tons , of sweet potatoes annualty. Mr. Katayama ^ estimates 
the aggregate weight of stem and leaves at 5 tons pelr acre. 
His experiments showed that fresh stems, and leaves of the 
“ Sweet Potato ” are a rather “ watery ” fodder resembl^* in 
composition the leaves of the su^r-beet, containing tannin, instead 
of oxalic acid. No bad effects were notiyed from the bxclusive 
feddmg of these when given green and fresh and though it is 
specially mentioned tl^t, in some regbns, milch cows and pigs aid 
• fed, for long periods, with large quantitifis of the fresh material 
^th the best rmults, the farmer* is advised *to be cautipus and to 
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milt the green t material witl» an* equal quantity of dry hay or 
straw.. 

* It is, however, the dried materfol which the authdr par¬ 
ticularly wants to bring to the notice W stbck owners. Tke 
air-dri^ herb hasfea fine “aroma” and is so readily eaten by 
Stock with such good results that it has led him tt) believe its feed¬ 
ing value to* be equal to that of dry hay of ’fair quality. 

To prepare the dried material, the green herb should be gathered, 
when the tubers are lifted and then be spread out to dry in the air. 
In his experiments he spread the stems and leaves thinly on straw 
mats and obtained a straw of fair consistency within 10 days of 
fair weather, with an average day temperature of 13® to 19®C. ’ 
( = 65‘4® to 66’2“F., respectively)^ The dried material should be 
stored as soon as air-dry so as to avoid leaching and deterioration 
of the leaves. 

Mr. Katayama has also proved by experiments, that fine 
ensilage of this herb can be produced in approximately 5 inonths. 
The green materiail should be first reduced to small pieces and then 
the silo should be filled in the usual manner, admitting as little air 
as possible. The resulting silage will ly; pleasant in smell and 
whol^ome in its effects on stock. The loss in nutritive material, 
suffered by the ensilage m the process of fermentation, is small 
amounljing only to about 6 per cent. The exact quantity 
required for immediate feeding to the animals should be taken out 
of the silo as it ismot improved by keeping. 

In India, the use of stems and leaves of sweet potatoes as a 
cattle fodder is not unknown. The crop is grown all «v«r the 
countay, and the vines, after the tubers are lifted, are fed to 
cattle. The aroa,‘however, under the crop being not very extensive, 
th*e ^estion pf storage of this fodder in a dry state does not arise, 
the bo as there are various other fodders such as wheat straw, 
Xxxdhi, grasses, etc., which are dried and stored.— [Editor.] ^ 

Indian Mowra Sees.—^T he Bulkin ojr the Inuperial Institute , 
draws the attention/)! British oilwed ci^Bhers and makero* 
of edible fats to the utilization of the Indian nmora seed which 
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used to be largely esqported to G^rmauy but are now availab^ at 
comparatively cheap prices pu accoW of the closing of that market 
as the r^ult of war. For several years Germany has been t^ 
ohief purchaser of India’s exports of this product, and last year 
(1913-14) over 85 per cent, of the mama see<J shipped from India 
went to that country. 

The following table shows the total exports oh mama seed 
from India, and the quantity and value taken by Germany:— 

Aveniiio for tbroo yours ending 
1011.1*2. 1012.13. 101.3.14. 


ExiMrtu to Germnny 
TotA Exports 


Quantity 

Value 

Quantity 

Value 

Quaiiti (y 

Value 

CWtH. 

£ 

CWt8. 

£ 

cwte. 

£ 

407.2‘2H 

180,710 

187,or>4 

100,020 

stn,m 

:109,791 

004.942 

.303,700 

38.3,801 

148»!)1.3 

)‘(8.3.i)79 

3l>4,(X)n • 


Mowa or mowra seeds are the product of species of Bassia 
which occur throughout the East Indies, and yield fats suitable 
for edible purposes. In India the fat is expressed from the kernels 
of tK^ seeds and is eaten. An account of the investigation of samples 
of Bassia kernels and fats from India and Ceylon was published 
in the BuUetin of the Imp. Inst. (1911, Vol. IX, p. 228). This seed 
has so far received littfe, if any, attention from British oilseed 
crushers. Probably an important reason why mowra seeds have 
been disregarded by British oilseed crushem is that the cake 
is not suitable for feeding to stock, and can only be used as manure. 
In view of the possibility of supplies of these see^s, which would in 
normal times have gone to Germany, becoming available at advan¬ 
tageous prices, it would seem that an effort might be made by those 
engaged in the British Industry to capture this trade. 

•' 

* * 

We have received from Capt. J. W. Petavdi, Qr^&izing 
Secretary of the Educational Colonies .Association, Cossflroazar, 
a prospectus of a self-supporting industrial colony to be 
established at Berhampore under his immediate chsirge and. 
^ under a committee presided Aver by theHon’blc the Maharaja 
df Cossimbazar who is its founder and patK>n. The objecjb is to 
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fon|i an industrial and* eduoatidnal, organization in which yoiing 
men and boys uf the jniddl; class will bo trained to support them* 
aplves and pay for their training by their labour and in whiqh it is 
, hoped they will be able afterwards to remain eagiing good remu* 
negation and formin|^ the nucleus of an industrial and agricultural 
organization on the co-operative principle. After ^ year’s training 
they will, however, be free to leave if they %d that the experience 
they have gained opens up better prospects for them elsewhere. 
A limited number of suitable pupils are to be provided with free 
board and also exempted from all charges from the begitming. The 
charge for board in the case of others will be Rs. 8 per month but, 
as it is expected that after three months all pupils should be able 
to earn their bread by their labour the question of maintenance should 
be well within the scope of even those of the most moderate means. 

About ten pupils will be taken for training in scientific agri¬ 
culture. The general plan of training is stated to be six hours’ 
practical work each day and one and’a half hour’s literary and 
theoretical instruction in the evening. As we have not received 
further details regarding the qualifications of the stall and the 
nature of the training to be given to the pupils in scientific agri¬ 
culture we 'are unable to criticize the schenie in this respect or offer 
any suggestions.— [Editob.] 

#*# 

In 'the Journal of Goniparative Pathology and Therapevtiics 
for March, 1916, Mr. Gaiger of the Indian Civil Veterinary Depart¬ 
ment publishes a revised check list of the animal parasites of 
domesticated animals in India. A preliminary check list was 
published m 1910 in the Journal of Tro'pical Veterinary Soiencey 
Vol. V, No. 1. S^his has now been considerably added to, revised 
and porrected and the older names by which the. parasites were 
known have been replaced by their more recent namos|. Both 
internal bnd external parasites are enumerated. Among the external 
parasites are included Ticks, Diptera, Leeches, Fleas, lice, Man^ 
parasite^ and cutaneous filaria. The list will not fail to be of use 
to officers of both Agricultural and Veterinary Departments.— 
[Editob.] 
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Agricultural Engineering in the Bombay Presidency, iHsued by the 
Government of Bombay. Price As. 2. Printed at the 
Government Central Press, Bombay. 

Until 1909 the work of supeiwising well-boring and pumpii^ 
plants, and indeed the whole engineering aspect of agricuiture in 
Bombay had been in the hands of the ordinary stafi of the Agricul¬ 
tural Department. “ But in that year it was finally recognized that 
the Department had gone too fast, at.least in the matter power 
plants, without adequate, expert advice. Accordingly, towards 
the «nd of the year, the services of Mr. A. A. Musto of the Public 
Works Department were lent to the Director of Agriculture, and 
that officer at once set to work to organize a special engineering 
branch of the Department. In three years such valual^le progress 
was made that the appointment of ^Agricultural Engineer was 
made permanent. Its present incumbent, Mr. W. M. Sohutte, 
is a specially selected expert and took charge of the post in January, 
1913.” Bis work consists in giving advice regarding new engineer¬ 
ing projects and existing installations and in‘the provision of a 
training school and workshop where cultivators and others will be 
taught for a nominal fee the proper way of attending to pewe^ plants 
and improved agricultural implements. From among those more 
completely trained, drivers for Government and private plants will 
be selected. 

One of the achievements pf the engineering department up to 
d%tuisan improvement made by Mr. Mustef on the Oawnpur type 
of well-boring apparatus, enabling trap rock to be economically 
bored, thus rendering boring in the Deccan practicable. With 
the help of this apparatus the indications of Wji^ter given by Mansfield’s 
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aiAomatic ^atfir-finder. have be^n j^ut to the test, and in view of 
the general int^cst taken in Ihis instrument, we reproduce ver¬ 
batim'the information given in the pamphlet:— ^ 

“This is a rather costly and delicate instrument, which, by 
tbe deflection of a ^gnetic needle, shows, accor^bg to its makers* 
whether there is water beneath the spot where it may frqpi time 
to time be located. The experiments of the Department tend to 
prove that its makers’ claims are not unjustified, and that while 
a certain amount at practice in using it is necessary, the instrument 
is not really difficult to employ. The actual observations take 
time and demand patience rather than skill, but the interpretation 
of the indications obtained requires considerable experience. 
Another difficulty has been the impossibility of verifying its indica- 
“ tious in more than a few instances by ordinary digging. This 
has been especially the case in areas of trap rock. 

“ The use, however, of “Musto’s patent boring plant in con¬ 
junction with the water-finder has been attended so far with great 
success, and seveM boi-es have been put down on the basis tf its 
indications. In three of these, up to the time of writing, a sub- 
artesian supply was tapped, and in one instance the water rose 
a distance,of 60 feet up the bore. But it must be noticed that the 
finder appears to be of no^ use exc^t in detecting flowing water. 
It gives no indications whatever in Gujarat where water is known 
to exist.,but where it is probably not flowing. In the areas where 
water is probably in fissures and flowing, the water-finder promises 
to be an important adjunct to the work of the boring plant in 
iudicatuig the most likely sites for successful work.” 

Fiuther on it is stated— 

“ Bore-holes have recently been made in the Deccan trap 
and the results Lave been highly satisfactory. In every case, but 
one, 'where a horing has been made, water has been found, and in 
four ca^ sub-artesian water was struck, 'rarying in capacity from 
120 gallons to 1,500 g&Uqns per hour. 

“ Pijobably the most striking feature of these resufts is that 
the water tapped is not stagnant but flowing. Take, for instance, 
a.bore-hole 100 feet iq fleptk and,3.inches in diameter. Such a 
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hole,, when full, holds approximatjely ^D'S gaUous of wjiUer" a quantify 
useless either for irrigation or. household g^rpos^, butvhen flowing 
yields a,, supply of real valqe for both these purposes. This can' 
be.proved by instanc^g bores taken at Karraala, Sholapur dis¬ 
trict, with a flow of 1,600 gallons per hour, sf Mohal, Shokpifr 
district, .with 1,5(^ gallons per hour, at the Bund Gaiden lload,. 
Poona, with 720 gallons^ per hour and at Gaueshkliind Road, Poomt, 
with 130 gallons per hour.” 

It must, however, be pointed out with refeience to this latter 
statement, that much larger supplies of water have been obtained 
through smaller pipes in the Gangetic alluvium, where there is no 
feason to suppose that the water can possibly be flowing before 
being tapped by the boring,—except in so far as the slow percolation 
through sandy strata towards the rivers can Ixs termed a “ flow.” 
In these cases the supply is large because it is obtained from a sandy 
stratum in which a cavity of considerable superficial area is made, 
so that even a comparatively'slow percolation gives a large supply 
of water. 

It is doubtful whether underground water can ever be stagnant, 
as it must usually have an outlet somewhere towards which it flows 
more or less slowly, and it would seem probable that the supply 
obtained from a boring in rock depends more on the extent of fissures 
tapped than on the rate pf flow m the fissures previous to boring. 
The fact possibly is that the water-finder is incapable of 
indicating a uniform flow of wat§r in a homogeneous stratum of any 
extent—^which would make it almost useless in alluvial plains, or even 
over any large sub-artesian reservoirs that may be embedded in the 
Deccan trap as suggested by Mr. B. Vredenbmg in Vol. XXXIl, 
Part I of the Memoirs of the Geohgicdl SurveyIndia. 

• 

The Agricultural Engineer receives a large number bf enquiries 
in connection with the installation of power pumps, of which It is 
homputed that there are some 130 in the J^mbay Presidency. 
As a result of 91 such enquiries received in 1912*13, five plants 
have been erected and the owners’trained to diive and attend th^m, 
aud'eight more are in process of erection. 
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The paemjphlet ulro ad^at^es the inst^tion of sngeurcane 
and oilseed Crushe^, sm^ll cotton gins, grinding mills, rice hnllers, 
and other machinery to be driven .by pumping engines during- 
intervals when pumping is not required. 


As regards the steam ploughmg tackle purchased in 1913 for 
experimental pur{>oses out of funds provided by the Sir Sassoon 
David Tmst Fund, it is stated that the first year’s working has 
been a financial success. The tackle was hired out for ploughing 
land in the Dharwar district and 770 acres were ploughed to a 
depth of 16 to 18 inches and a profit of Rs. 607 realized on the 
season’s working after providiiig for interest, depreciation, and 
repairs. As a result of this success the Bombay Government have 
decided to obtain a similar set of tackle for Gujarat. 

Altogether the results, recorded in this pamphl^ appear to 
have more than justified the appointment of an Agricultural Engineer 
in the Bombay Presidency.—[A. ,C. D.] «i 

» 

* * 

The International Institute of Agricuiture: Its Organization, its 

Work, and Besuits.—Published at the Prmting Office of the 

Institute in Rome, 1915. 

This publication printed in English and illustrated with 26 
photographs, is well worthy of peiyasal by every body who appre¬ 
ciates the value of organization and co-operation in agriculture. 
It describes how the Institute came into being, how it is managed 
and what work it does. 

The idea . 9 ! having an International Institute of this sort 
•originated in the mind of Mr. David Lubin, a citizen of the United 
States, ItVas warmly taken up by Uis Majesty Victor Emanuel 
III of Italy and steps were taken to invite the representatives of 
all nations to an International Conference in Rome with the cbjeci 
of re&lizing it. The Conference met in Rome on May 28th, 1905, 
all, the great Powers^ and most t>f the others being represented. 
The conclusions arrived af are embodied in the Treaty of June Tth, 
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1906^ cmting Institute. Fo{ty ^vernments and ^teen Stat^ 
and Colonies have given their adherence to j;he p^cipldb and objects 
of the X^ty. The duties i)f this Institute as defined in Article 
9 0 $ the Treaty %re,portly, to collect, study, and publish information 
concerning farming, vegetable and animal products, and markets', 
indicate the wages paid for farm work, make known the new diseases 
of vegetables and the, remedies for the^ same, study* ipiestions 
concerning agricultural co-operation, and submit for the approval of 
the Governments concerned measures for the protection of the 
common interests of farmers. 

The work of the Institute is divided among four bureaux:—(1) 
General Secretary's Department and library, (2) General Statis¬ 
tical Bureau, (3) Bureau of Agriaultiiral Intelligence and Plant 
Diseases, and (4) Bureau of Economic and Social Intelligence. 

The library of the Institute contains upwards of 33,000 volumes 
and 28,000 pamphlets. It regularly receives about 2,300 fresh 
periodicals. • ^ ’ 

A Bureau of Agricultural Legislation has been opened since 
1911. It collects documents relating to agricultural legislation 
and publishes a year-book givuig the full text of the most import¬ 
ant laws and regulations relating to agriculture promul^ted in 
the preceding year. Three issues have been published. 

The Statistical Bureau aims at providing fanners with the 
most important figures relating to production and the markets. 
It collects reliable data regarding the state of crops throughout 
almost the whole world, the estimated and the actual harvests, 
wholesale and retail prices, etc., and publishes them in the (1) 
Monthly Bulletin of Statistics, (2) Year Book of Agricultural Statis¬ 
tics, or (3) special Monographs. ,, 

The Bureau of Agricultural Infornmtipn and Plant Diseaeyis- 
is intended to keep farmers informed in regard to the progress 
made in agriculture and its allied sciences. This it does tb»oii£fr 
a Mohthly Bulletin of Agricultural InteUigehcc and Plant pjseases 
published in five langui^es and whenever necessary, through ftono- 
gcaphs on current questions. As this Bullel^in has been several 
times reviewed in this Journal a^detailed desori{)tion is not required ‘ 
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here. Suffice^ it to*say thajf) beddes inclading abstracts of the 
principal afticles ^and i^views published in all the important 
peri^cals bearing on agricolture .and its allied scijinccs, it 
contains valuable original articles by m^ of science who«are 
*Bpecialist8 in the^ line. The two special monographs issued from 
this ‘Bureau are (1) on the Present Organization of the services for 
the control of Plant Diseases and Insect, Posts in the different 
countries, and (2) on the world’s Production and Consumption of 
Chemical Manures. 

‘ The Bureau of Economic and Social Intelligence endeavours 
to keep farmers in touch with the progress of institutions relatii^ 
to co-operation, credit, insurance and thrift. Three publications 
issue from this branch:—(1) Monthly Bulletin of Economic and 
Social Intelligence, (2) Monographs on special subjects, and (3) 
Communications to the Press. The Monthly Bulletin gives a review 
of aU the important evehts occurring in the field of agricultural 
economics, and^ is particularly useful to those officials who are guiding 
and shaping agricultural policy and to all who are inteit^ted in 
co-operation. The special Monographs on agricultural co-operation 
in various countries published by this Bureau may with advantage 
find a. place in the library of eveiy infelligent co-operator. 

A perusal of this pamphlet will not fail to convince the reader 
that the Institute has so far done much solid work and its utility 
is likely to increase in future.— [Editor.] 


Report on the Oil Pressing Industry of the Bombay Prraidenoy.— 

, By* Y. G. Pandit. Printed at the Govermnent Central Press, 
Bombay, 1914. 

This report owes its inception to a Resolution of the Govem- 
m^t of BoVnbay dated the 12th July, 1012, in which it was decided 
to institute a survey of the oil-pressing industry in that Presidency, 
and this work was entrusted to Mr. Pandit who has had consider- 
able Oxperience of the industry both in the United States and in 
this country. The Report is of' unquestionable value to tho^e 
' engaged in the oil-pressing industfy, puttmg forward as it do& a 



REVIEW^ 


$23 

• 

number of useful and practicaik hiits derived froni^ the writers 
experience of both the orgahization and the'forking of various • 
seed orifthiog factories in AJherica. It should also prove of parti-' 
cular utility to those who think of settuig up new oil-pressing mills 
for cotton seed, as the writer has not only ma^c valuable rpooni- 
mendatidns but also given a detailed description of the uses to which 
the products and by-products of cotton seed can be puf, and, has 
clearly and in a business-like numncr brought out the causes which 
have led to the failure of the several attempts to establish this 
industry in Western India. The value of the successful utilization 
of by-products cannot be overestimated. Many an industry now 
makes more money from its by-products than from the commodity 
it was originally started to deal with. The attention of the capitalist 
is also drawn to the wide field of development and the great possi¬ 
bilities which await the establishment ^ this country of factories 
for the extraction of oil provided they are equipped and organized 

g * 

on th(^u^ly soimdmodern lines. Particular stress is laid by the 
writer on the possibility of producing in India the best edible oil 
from cotton seed and of utilizing the refuse oil, which is left over 
in the process of refinempat, for the manufacture of soap. To 
those concerned with the agricultural development of this country 
the following extract regarding the by-products of this industry, 
viz., the oil-cakes which can be utilized for stock-feeding and also 
as manure is rather painful reading. 

“ The cake manufactured b^ factory method is being exported 
to foreign countries such as Germany, France, England, Belgium, 
Italy, otca ^ The chief reason for so doing is that there is su^h a 
great prejudice started by the Telis and others that this oil-cake is 
not suitable for feeding or manurial purposes. The* cake produced 
in the country secures a price in some respects almost 50«{>cr 

cent, higher than the other cakes received in Europe. As a nrattor 
•of faot, there is practically no difference in t|ie manurial purposes of 
the cake whether produced by machineiy or in country qhanis. 
Same is the case as regards tjlie feeding value of cake, because 
a1}fmt 7 per cent, of oil or oaiho;hydrates Is, essential as feeding, 
value for the animal system. Over arid above 7 or 8 per cent. 
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of owbo-hydra^es is a waste ^tv feeding purposes to the oattK Of 
course, the form ofc the giumi cake irf different from the machine- 
made cake, but that should make no difference as a feeding*value.” 

V The neglect ii^ taking advantage of this cattle feed and manure 
which is locally available and the supplies of which are likely to 
steadily increase amounts to a most serious economic error not 
only from the point of view of the farmer but also the capitalist, 
as he is bound to be discouraged at finding no home market for one 
of the principal by-products of his factory. To remedy this state 
of things Mr. Pandit suggests that the Agricultural Department 
should make special efforts to overcome the local prejudice against 
machine-made oil-cake by means of demonstrations on its model 
farms. He also recommends the purchase and distributibn to 
agriculturists of oil-cake by agricultural co-operative societies. 
According to him the raiyat believes that his cattle can be better 
nourished on cotton seed fed wholg, whereas this is really an 
economic waste, it being useless for cattle to consume more than 
7 to 8 per cent, of carbo-hydrates. 

Granting that India, by exporting oil-seeds to Europe in such 
large quantities, is removing from the country the valuable nitrogen 
fertiliser provided by these seeds and that agauist this it may be 
argued that the practice of feeding whole cotton seed to cattle 
does'result in this nitrogen finding its way back, nevertheless it 
cannot justify any statement that this practice as it stands is 
economically correct farming.—[W. 8.] . . 

Text-Book of General Therapeutics for Veteplnarians.--fiY Eugex 
FfidEKEBi. Professor of Pathology and Therapeutics, Berlin. 
Authorised translation by Louis A. Klein, Professor of 
Pharmacology and Veterinary Hygiene, University of Pennsyl¬ 
vania. Published by J. B. Lippinoott & Co., Philadelphia and 
London. Agents In India: Thacker, Spink k Co., Caltmtta.. 
Price 12s. 6d. net. 

' This volume is *a tr^^nslation of the fourth German editioQ; 
the transktbr in lus preface r^ers to the lack of a simUar work 
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in £)i}^lish and the popularity of t^e )|erman.^itions,aud expresses 
the hope that the present edition will prove oqually* serviceable. 

’ to English and American Veterinarians. Both practitioners and 
students will certahly find much in this text book to interest and 
help them; the subject is treated .systematical^ and clearly but 
without hnneccssai^ detail so that its reading is pleasant and 
reference easy. 

In addition to chapters dealing with the general therapeutics 
applicable to diseases of the various parts of the body, there is an 
interesting account of the “ History of Therapeutics ” with brief 
descriptions of the several theories that have been advanced to 
explain disease processes and the methods advocated for their 
counteraction. 

The important subject of “ Disinfectants and Antiseptics ” 
is treated very fully and ably; the German Veterinary sanitary 
regulations are given and since they are largely applicable to other 
countries, will repay careful study. 

The section on.“ Vaccination, Immunisation and Inoculation " 
gives a concise account of this wide and important branch of thera¬ 
peutics ; the principles inv 9 lved are explained clearly and in suffi¬ 
cient detail to enable the clinician to understand the rationale of 
the various vaccines, sera and diagnostic agents that bacterio¬ 
logical research has placed at his disposal for the control of animal 
diseases. 

Other sections deal with Hydrotherapy, Massage, Electro¬ 
therapy, Bleeding, and Air as a Remedy ; in these the practitioner 
will find^ mpny new and helpful ideas. 

We can confidently recommend this work to Veterinarians 
as a lucid and up-to-date account of the therapeufScs applicable 
to domesticated animals and one which will assist them in deafiu^ 
with the various problems that are constantly being submitted 
f^or solution in their daily practice.—[A. W. S.] 


In the last November and I)ecember issues of the BuUetin 
0 / ^Economic and Soekil InkilUgenoe, Rome, illr. F. Noyep, I.O.S., 
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‘Under-Secretary to the Go\tfemment of India in the Revenue and 
Agiioulture Dcpai^ument;* contributes'an article of 27 pages on Land 
Revenue Administration and Tenures in British India. The standard 
works on this subject, consist of three massive volumes by Eaden 
Foyfell of some ^00 pages each, backed up by the chapters of the 
Imperial Gazetteer of India dealing with Land'Revenue dnd Rents, 
Wages and Prices and the Resolution of the Government of India 
on the Land Revenue Policy, 1902. On lookii^ at Mr. Noyce’s 
article it will at once strike the reader that the compression of such 
a mass of information into an intelligible account suitable for a 
short article of some 27 pages is in itself an accomplishment of 
some magnitude. And so well has the author arranged the subject 
matter and so admirable and precise is his method of dealing with 
it that he has managed to give within these limits a conspectus of 
the whole subject. He treats the subject under three main heads : 
(1) the tenure of land relative to the State, (2) the relations of 
tenants to the landholders, i.e., to the persons who have direct rela¬ 
tions with the State, and (3) a brief account of the land revenue 
administration. Mr. Noyce’s account of the deductions made by 
the State in its land revenue 8cttlen|ent, with a view to favour 
agriculturel improvements as given below should be of particular 
interest to the readers of this Journal:— 

The second class of deductions of a temporary nature are 
those the object of which is to favour improvements, such as the 
construction of wells, irrigable channels or tanks (artificial reser¬ 
voirs) carried out by a land-holder at his own expense. In Madras 
and Bombay, all such improvements, whcrfcher effected, by the 
cultivator entirely from his resources or with the as^tance of a 
loan taken ffierm the State, are exempted in perpetuity from assess¬ 
ment. In, the zamindari provinces the State has not, however, ' 
similarly surrendered all share in improvements. The principle 
followed is that additional assessment should not be imposed untjl 
the. private labour or capital expended upon them has had time • 
to reap a remunerative return. In the JEhinjab, Bengal, and Bihar 
aifd Orissa, the ternvof (exemption has been fixed without reference 
to the«term of set^ement at 20 years for masonry wells, five years 
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for canal distributaries and 10^ yej^rs for^ tfther irrigation worfc. 
In the United Provinces and in the (Jeptral J’rovinhes, irrigation 
works lyit constructed by Qoveruineiit are exenipled for the term, 
next following thejr (uyisl ruction. As the term of (lie settlement 
in the former pi-ovinces is 30 years and in the Hitler 20 years, thfk 
means that the average period of exemption in the one (uvse* is 45 • 
years and in the othejr^SO years. The rules of all th(*se provinces 
provide for the grant of longer terms of exemption in special 
cases.” 

In short the article is definiti? and concise to such a degree that 
even those who have no first-hand knowledge of India will derive 
from its perusal a clear idea of the policy which guides the Imperial 
and provincial Governments in coundetion with this all important 
subject, how and on what principles settlement is carried out and 
such other (iogiuite matters.--{EDiTOB.] 
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Imperial Cotton Speoialiat) for the year 1909-10. Price, As. 4 or 5d. 

Report of the Agrionltural Research Institute and College, Piiaa (including the Beport of tlie 
Imperial Cotton Speoialiat) for 1910-11, Price, Aa. 6 or 7d. 

Report of the Agricultural Research Ihatituto and College, Piiaa (including the Report of the 
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Builbr, M.B., F.L.B. Price, Rs. 4-8. • 

CtpluUeuroi «ir«Ken«,Kunie; The 'Red Rust’ of Tea, by Haiioid H. 
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The Oompoaition of ilie Milk of aome Breeds of Indian Cowa and 
Buffaloee and ita Variationa, Fart I. The milk of aome breeds of Indian 
Cows, by A. A, Hbooitt, b.bo. ; and H. H. Mann, u.bc. Price, Re. 1-8. 

B^rds of Drainage in India, by J. W. Lbatubb, Ph.D., P.l.a 
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to J- W. Lbathbr, v.d., ph.D., p.i o.; and Jatindra Nath Sbh, h.a. 
Price, Re. I or la. 6d. 
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Gkhh, r.B.8., y.x.8.; and Harold H. Mann, d.8c. Price, Re. 1. 
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Bs. 2. (Out of print.) 

The Tobacco Caterpillar, by H. M. liSPSOY, u.a., r.R.8., r.z.8. Price, 
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PROBLEMS OP A RURAL MILK SUPPLY* 

THB KEEPING QUALITY OF MILK'AND ITS TRANSPORT. 

HY 

ROBERT G. Al^AN, M,A., .. 


KURA TUM. 

On page 291 of this Journal, Vol, X, Part III,^Jftly 

the line 

“In 1913, 119,200 lbs. green fodder (cut before flowering) ” 

slfould be 

“ In 1913, 11,920 lb. green fodder (cut before flowering).” 


as Tery iiitie was known as to \he keeping quality and capa(;ity for 
transport of buffalo milk under hot wedther conditions, it was felt 
that any* information on these subjects would be of great ^help. 
During the process of these experiments the maximum shade tem¬ 
perature varied from 102®—110® Fah. The diumaP’variation in the 
dairy room was 86°—92° and in the galvanized irqn shed ^rom 
84®—109® Fah. 

*,TIxe enquiry was divided into twq sections:—1. Keeping 
capacity; 2. Suitability for transport—the results of whigh were 
combined in the concluding experiments. Hie writers do not pro¬ 
fess to have established any factp, qot already^own to those engaged 
in dairying at any rate in the first aeduon, though the stal^ents 

( S29 ) 28 




PROBLEMS OF A RURAL MILK SUPPLY.’ 

THE KEEPING QUALITY OP MILK'AND ITS TRANSPORT. 


HY 

ROBERT (I. ALLAN, M.A., 
Friiuipal of th« AgvmUturcJ. CtMag*, Kagpny, 

ARli 


J. V. TAKLE, L.Aa., 

Dairy Attislant, OoUnye Bxperimetltal Dairy, Nagpui'. 


This note is a synopsis of the results attained in some 16 experi¬ 
ments dealing with the keeping qualities and suitability for transport 
of various kinds of milk, tcarried on at the College ’Dairy, Kagpur, 
in the hot weather of 1915. These experiments were ori^nally 
started with a view to elucidating the problems arising from the 
possible establishment of rural milk supplies outside Nagpur, in 
which the majority of the stock employed would be buffaloes; and 
as very little was known as to ’the keeping quality and capardty for 
transport of bufialo milk under hot wedther conditions, it was felt 
that any > information on these subjects would be of great ^help. 
Diiring the process of these experiments the maximum shade tem¬ 
perature varied from 102°—110° Fah. The diumaf Variation in the 
dairy room was 86°—92° and in the galvanized irqp shed dfrom 
84°—109°Fah. 

„The enquiry was divided into twq sections:—1. Keeping 
capacity; 2. Suitability for transport—^the results of whigh were 
combined in the concluding experiments. The writers do not pro¬ 
fess to have established any facte, not already^nown to those engaged 
in dairying at any rate in the first section, though the statements 

( 389 ) 28 
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( . 
may prove of some inier^t as fixpifessing in tabular form the effects 

of different milking conditions, different temperature conditions, 
and different treatments of milk ur<der Indian conditions. As 
reprds transport the writers are not aware of any previously pub¬ 
lished information bn the problems associated with the road transport 
of buffalo milk for sale as whole inilk, and such facts as'they note 
and such deductions as they make may be of interest. 

I. Kee^nng qvalUy in mUh in rdoAim to the time required 

for transport. 

The milk experimented with was buffalo milk. ESxperimental 
work was divided iiito:— 

(а) A comparison of the effe(As of different milking methods; 
The two methcMls adopted were :— 

(i) Milking as practised, at the College dairy, the animals being 

carefully cleaned before being milked on a clean platform, 
on wiiich dust has been laid, milking being done into 
sterilized closed pails through a filter, the milkman 
washing before milking. 

(ii) Milking as practised in an ordinaiy dairy, the animals 

receiving no special cleaning attention, milking being 
done in the stall into open pails which have been only 
. washed out and not sterilized. 

(б) A comparison of the effects of different conditions undm: 

which/ after milking, th^ milk was kept. 

The two conditions of storage during experiment wm% (i) the 
. dairy Store room, and (ii) a galvanized iron shed. 

(c) A comparison of different methods of treating milk produced 
und& and kept under the above conditions. 

‘ ‘ < The mill^ was treated in four rrays:— 

(1) Untreated, i.e., set aside as received from the buffalo. 

(2) Cooled to 4<f 'Eah. at milking and then set aside. 

(3) Cooled to 40° Fah. and fitted with a muslin jacket connect¬ 

ed with a water supi^y, and . being thus maintained 
' at a temperature abou} 70*—76° Fah. throughout tte- 
time un^er observations. 
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(4) Pasteurized to 160° foj; miuut^, cooletf to 40° Fal). 
and then set aside. 

Dttving the ezperimente acid readings were made at milking* 
6-6-30 A.M., at aooiT, 3- p.m,, 6 P.M., and next morning. The 
pol^bility of the milk and the character of ^urd formed were 
careftilly noted. In all experiments tlie milk was studied in* 
duplicate samples. 

The figures below give the average increase of acidity over that 
present at the time of milking in conditions of storage (i) and (ii) 
milked in two methods {i) and (n) mentioned above. It will thus be 
seen that each figure is the average of 4 samplofi dealt with by 
treatments (1), (2) and (4) above. 


Time 

Uhxrbatbd Milk 

CootKD Milk 

PAOTBOBIKSU AMD 
OOOLKl> 

Good 

coodlUoD 

I 

; Ordioary 

1 

Good • 
oondition 

Ordinary 

Good 

oondition 

Ordinary 

Alter SJioura 

0-05 

■E9 

0-0 

o-oes 

• 0-0 

0-0 

SBoars 

0-285 



0-4 

0-0 

0*0 

„ 11 honre 

0^ 



M 

0-25 

0-23 

„ 24 hours 

9*06 

8-9 

7-97 

I 7-8 

1 

8-2 

7*6 


A study of these figures will show the pronounced eff&it of the 
milking conditions on the keeping quality of untreated and merely 
(^led milk and the advantage shown by pasteurization when the 
milking condition is of uncertain character. The curds formed were 
also indicative of the efiect of eontamination at ipilking. In three 
cases out of four in experimental methods (1) and (2) under good 
milking conditions the curd eventually formed was a pure l^ic one 
or nearly ib. Under ordinary milking conditions in none of the 4 
cases in experimental methods (1) and (2) were thacurds formed of 
lactic character ; all showed the introducrion of a number of o^her 
forms of bacteria. 

.Pasteurization appeared*to neutralize e^irely the defects of 
miUfing conditions. In this case the conditidn in which the,past6Ur- 
ized was kept, as indicated in the next group of eaperfinents, 
ap^peared to have the most effect! Up to 8 hears the milk remained 
apparently unaffected in either condition of storage and frqm ^her* 
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mHking source, after tl^in the/iotter condition of storage deteriora- 
rtion was rapid and tiie curd was formed by 11 hours after milking. 

The general showing of this experiment with regard to transport, 
is the importance of a really good milking mfethod for all milk to‘be 
issued untreated or cooled, the value of pasteurizing and the depend^ 
' ence of the distance of possible transport on the milking conditions. 

The n^xt group of figures give the increases of acidity over the 
initial acidity, in conditions of storage (i) and (ii) in the 4 experi¬ 
mental methods of ti-eatment, the milk in each case being milked 
under goo^ conditions. 


Poiition 

1 

UNTKBATRIt 

2 

OOOLBI) 

3 

COOUSD AND 
KEPI COOL 

Pamibubized 
ABO COOLED 

(a) Good 
ordinary 

(6) Hot 
aoout 

isr-18* 

above 

(a) 

(a) Good 
ordinary 

WHot 

ly-is* 

above 

{«) 

(a) Good 
orainary 

(6) Hot 
isr-is" 

above 

(0) 

(a) Good 
ordinary 

(MHot 

ir-18* 

above 

(a) 

After 

6 liCHirc ... 

0 

0-4 

0 

0' 

0 

0 

0 

0 


8 houn 

0*1 

0-47t 

0 

0-08 

0 

0-05 

0 

0 


11 hours 

0-271 

06» 

017 

0-36t 

0 

0-05 

01 

0-4* 

• • 

24 hours ... 


8-22* 

6-45* 

8-9» 

0-8 


8-fi* 

7-9* 


, Each figure U the average ol two HamploH. 

' * Samples definitely nnpotable. f Sampici unfit for eale. 


The differences in keeping quality as measured by acidity are 
striking under the different methods of treatment and storage. In 
experimental method 1, condition of storage (ii) the milk lias begun 
to sour (though not to taste) in under 5 hours. In experimental 
method 3 condition of storage (i) the milk is still fit to drink 24 
hours lato. In treatments 1, 2 and 4 we have in 24 hours a highly 
developed curd, under treatment 3 in one case (both samples) the 
milk is fresh, and in the other only curdles on warming. Through¬ 
out,the experiments the curds in condition of storage (i) were lactic, 
while in condition of storage (ii) they were of a more varied type. 
Treatinent of the type 3 apart from its better keeping effect is in 
many respects (except from tubercular animals) safer than type 4, 
the next best keeping sample, in that the latter process principally 
kills' off the lactic or souripg forms, which act as a check on oth^ 
types an^ a ready ihdex of potiabiHly. 
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There.are two factors in the auccessfuhcare of milk—^the c3re 
which should be given by tbp producer, viz., hjp need*to deliver the 
milk in^a suitable condition,.and the care given by the (jonsumeiv 
after receipt. Ca^ in milking conditions and in treatment after¬ 
wards so as to allow of the delivery of the‘milk in the sadle 
bacterial state aS jjirhen drawm from the cOw is the concern and duty, 
of the producers. , 

Position of storage in these experiments was in part ar¬ 
ranged so as to study the effects of temperature between milking 
and sale and in part to illustrate the effect of the care given by 
the customer, though in this respect it only repi^sents one 
, of the ways whereby the life of the milk may be lengthened or 
reduced. 

It will be seen that the effect of the methods of treatment on 
keeping quality comes out in the order 1, 2, 4, 3. Aj)art from otlier 
important influences, discussed later, tlfesc represent the treatments 
to be given in ratio to the time between milking and Sale. 

For the time being, assuming that the journey from the producer 
to the customer be by rail with the least amount of shaking, treatment 
(1) is only adaptable (allowing a safe limit) to a tluee-hour margin 
between milking and dSlivery, and in the hottest \fealdier or 
under less careful milking conditions a sJiorter period becomes the 
necessary limit of safety, in order to deliver the milk with the same 
acidity as when drawn from the cow. * 

In treatment (2) five to 8i:!f hours may elapse, in treatment (4) 
seven to eight hours, and in treatment (3) eleven or twelve lioui-s. 
Thus the producers’ care with regard to the treatment, accorded to 
milk after being drawn, must vary with the length and time of 
journey, the temperatures to which it will be qsposed between 
milking and delivery and (if we introduce, the findings of the earl^r 
section of experiments) to the conditions under which milking is done. 

, Turning to the customer whose milk is delivered in sound con- 
difioft, the length of its potable life in his charge (unboiled) will vary 
as to whether he adopts a system like that employed in treatment 
.(3) or leaves it in an or^naryAom with a^mperature of 90V~96“ 
Pah. or in a hot godown with & tfemperature well over 100°Fah. * 



su. 
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The resblts of these e]q)eriments are:— 

<> * ^ 

Tte keepiug.quality of nulk,.».e., its capacity to remain in 


( 1 ) 


( 2 ) 


the same state as when mijked will vary with ^a) the 
conditions of milking, (b) the systen). adopted to cheek 
bacterial development, (e) the air temperature and 
milk temperature to which it is esj^osed. 

The system of treatment to ensure quality at deliyeiy 
will vary with (a) the length of the journey in time, (b) 
the temperature of the day, (c) the original conditions 
under which milking took place. 


II. Transport of milk. 

This series was undertaken to examine the conditions and causes 
of butter formation, frequently found, in particular in buffalo 
milk, after transport, and tp arrive at some means of prevention. 
The last experiment of the series combined as far as possible 
the findinga of ‘ this seCtion with those of the first on keipping 
quality. 

The means and length of transport were the same In all experi¬ 
ments of ,this s()ries which numbered about eight. A country cart 
was sent about 6 miles, taking 1 hour 50 minutes to 2 hours on the 
journey. This distance and means of transport by cart were taken 
as probably representing the likely effect in oscillation and time taken 
by a motor lorry fitted with solid rubber tyres and travelling 12—16 
miles per hour on local roads. Without going into the details of 
each of the earlier experiments of the series the conditions may be 
briefl^y stated as follows:— ^ e « 

la) Milks issued (1) whole buffalo milk, (2) buffido milk diluted 
with skim milk so as to contain a fat percentage equal to that in 
aver&ge cows? milk, (3) whole cows’ milk. 

(h), QmMity in churn (1) full churn, (2) churns half fuU, of same 
milk types. •' , 

(c) <Temperature (1) untreated arriv^ at customers or town 
depdt at from 02"'—106®. (2) Chilled to 40° land kept cool by jacket 
arrangement arriving cat cueftomere at from 80’—84®. 
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,(<Q 2!Mne (1) arriving at custono^ or qifjr depo^ «t about 3— 
hours after milking, (2) arriving at customers about &-^6 hours af^ 
milkiag^ 

> In the experimenta undertaken, the conditions mentioned above 
were combined in every possible manner. The ftsults of the earlifr 
experiments may Jbe stated briefly as follows:— 

(1) Butter was formed under certoin conditions on all types 

of milk used. Whole buffalo milk produced on an 
average about 3 times the weight of butter found on 
cows’ mUk though at times the diflerence was slightly 
less. The bulJter in the latter was iuvambJy in a 
finer grained state. There was generally less butter 
formed on the diluted buffalo milk than in the whole 
milk but always considerably more in the diluted 
buflalo milk than was found in corresponding cows’ 
milk. Indeed when the rbdwied proportion of fat in 
the buflalo milk is considered, the prcfportioii of fat 
appearing as butter was quite as high as tliat in the 
whole milk. Dilution appeared thus to have little direct 
effect in restraining the rise and formatiqu of butter. 

(2) The weight of butter found «n the half churfi of milk 

was invariably greater than in the full churns, with 
similar types of milk under similar conditions of tem¬ 
perature and time. * 

(3) The weight of butter on milk chilled by ice and delivered 

at 80*—84® was always considerably greater than on 
rile untreated where type, time and quantity were 
the same. In fact butter was invariably present in 
every case of cooled milk. In unt^ted milks the 
butter found was variable in amount and character. 

* In buflaJo milk it was usually present In 'solid iorm 
though in less quantity than in cooled milk, whether 
whole or diluted, when the temperature of the milk 
was 92®—96®. Above this it was visible as oi> drops. 
Cows’milk deliver^ at the temperatuies mentioned was 
clear of butter. Belbw 90^ butteir indications appeared. 



336. ^(jftiCiPKruiuii JoDBirAt oi i«t)iA [X 

(4) ^Tbe^ watf A BBgl|ly .grater tendency to incsrewed 
better in samples arriving late after milking. 

(6) Warming the milk in which butter was evident after 
receipt caused a disappearance oi butter, that of coii(%’ 
milk nielting first.. ‘ 'Above 120° all solid fat disappear¬ 
ed. On cooling, when the origimd amount of* butter 
was small, the process of warming appeared to result 
in entire reabsoiption of the fat, otherwise the butter 
appears as oil on the milk surface; being more visible 
on that of cows than in buffaloes on account of the 
yellow colour of the former fat. 

Summarized. The worat transporting sample was a half chum 
of whole buffalo milk chilled, traveUii^ at 70°—80° and arriving 
' some 6 hours after milking. 

The best travelling sample of buffalo milk was a full chum of 
milk, imtreated, delivered with a milk temperature of 106" someS^ 
hours after milking. 

Cows’ milk chilled invariably had butter, and, if untreated^ was 
virtually free of it. 

During the,series of tests mixed samples of buffalo and cows’ 
milk were' usually employed. It happened however that in several 
duplicating cases the milk of single animal was employed. Both 
among buffaloes and cows these “ single animal ” butter products 
were fobnd to vary in quantity considerably from, the average. 
This fact coupled with the fact thatilyafialo milk diluted to the fat 
percentage of cows showed a greater weight of butter (not much 
short of that in whole buffalg‘'milk), than that derived from,cows’ 
milk, led to the possible conclui&>n that the greater total fat percent¬ 
age in the buffaloes’ milk was not the real cause of the greater 
tendency to form butter on tr^port. 

tt was decided therefore to examine the individufd milks' of 
the dairy buffaloes ai^ cows, these animals being in the middle of 
lactation and presumably normal, and the effect of transport bn 
these. The type of transport remained t^[e same. AH samples 
^however were issued in ihalf^ bottles* chilled and cooled, and sent« 
out to arrive 6—6 honrii after milking,'which the earlier eaqieriments 
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bBd^aliown.to be most conducive tf^SSCFtter ^oxmatjpA. Samples *of 
all milks used m the several oomparative transport tes!s were placed^ 
affide in«creamometer8 maintained at £Q? Fah., and the comparativet 
rii^ in cream noted. The fat perc^tagc in the milks was taken in 
the Gerber and an examination of fat globhlcs of each ind^^^•- 
dual milk made under the microscope;^ 

The following table gives the average results of several tests 
thus made. Though the quantities of fat varied slightly on diflfcrent 
days the animals in this respect and in the rate of cream rise luain- 
tained the same order. 


%UrFAL01i8: 



t 

Average ol creamometer at 

Average 

percental 

Avenue 
weight of but 
ter, srami 
per e pint 


11 A.M. 

6 

6a.ii. 

Sr.H. 



(1) Led! 


3*3 

7-6 

9*6 

8 -3 . 

1-63 

0 Dhundy ... 


10*27 


12-6 


3*93 

(8) Bhawy 

STB 

6*3 

11-8 

12*5 

9% 

3-09 

i4| Ohandry 

3-2 

4*8 


9*5 

7*0 

2-36 

(B) Heeni 

2-5 

5*8 

mm 

11*0 

8*4 

3-6 



Cows. . 





11 A.U. 

Briif. 

6 a.m. 

6f.ii. 

Fat%' 

Butter weigh) 

(1) Bnkboo 

3*23 

6-8 

6*7 

7-0 

3*3 

u-eo 

(3) Harni 

2-3 

3*6 

5*4 

2*4 

2*9 

0-96 

(8) Gaiua 

1*9 

3-9 

8*9 

10-0 

4*6 

0118 

m Ni^a 

2*6 

5*4 

9-3 

11*0 

6*2 

1-23 

(6) Mathura 

2*1 

3*1 

7*5 

0*5 

6*8 

1*13 

(ei Tnlga 

2*0 

2-8 

6*8 

9*0 

4*2 

o-ss 




_ '3iSk. 





These figures show that there is a greater tendency to form 
butter,on,transport in buffalo milk't^ in cows. Though^this may 
have someihing to do with greatef^'qtiantity of fat present, it is by 
no means in proportion to the total fats in the milk-**conjpare among 
buffaloes Dhundy and Ledi and cows .Tulga with Harni and G^jnga. 

There appears to be a fairly c^ose relation between the butter 
formed and the rate of rise of crearti. The Ijptter weights among 
the *6 Wffaloes used in the experiment take the order 2,. 6, 3, 4,1 
and the creamometer refidings at 5 p.m. take the order 2, s/s, 4,1. 
Examined under the microscope the fat globules were found to vary 
very considerably in sise an«f in the percedtage of the^ different 
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sii^ contB&ed^in -tiie %nilk of each animal The writez^ tirereTiDt 
in a position *to make.anf accural Cipunts of the sizes tod their 
ruumber found in each sample. Mr. Graham who Idndl}; made 
the microscopic examination, dealing with sample simply by name 
and without knowledge as to whether the sample was from a cow 
.or bufialo, placed Ledi with the cows because of t^e high percentage 
of the smallest globules. , 

If the fat globules were divided into (1) large, (2) large medium, 
(3) medium, (4) small medium, and (5) small:— 

Bhurey had the largest number of group 1 but also a large 
number of group 3. 

Dhundy had distinctly the highest percentage of those classed. 
as large medium. , . 

Heera had good percentage of this size with group 3 prominent. 

Chandry chiefly number three. 

Ledi numbers 3 and 4 a'nd a fair number of even number S. 

The variation in the size of the fat globules has a distinct and 
recognized efEect on the rate of rise of the cream, and it is conduded 
that the tendency to coagulate to butter on transport is rdated 
to the size of the globules of fat in the milk and that the greater 
number of those of largeB>size in the mflk of buflaloes compared 
with cows accounts for the more extensive formation of butter in 
the former, and in the milk of some buffaloes compared with others. 
Judged by earlier experiments the lower melting point of cow fat 
or that of one individual animal compared with another may be 
an acting cause. 

Turning to the cows’ nulk, variation from the above is greater. 
Taking cows 4, 3, 2, 6 {see p. 337) it will be seen that th^lbutter 
formation and p^am rate of rise conform. On the other hand, 
in, the cases of Mathura, and Sakhoo the butter formation shows 
no connectio/i with the rise of the cream but is in closer conn^^ion 
to the dotal fat percentage. 

When «Kamiued under the microscope 

Htfnii had a certain number of fat globules of the size large 
medium but the majority were small medium. 

Tulga a few medium but the'm&jority were sznedl. 
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^ Ganga and Narbada were somewbat aUke, small niedium and 

sm^l though the latter appe&ed'^to h^ve rt^ther more of small 

medium and medium. 

* ' » 

r Mathura was mor^ like Ganga. 

Sakhoo held some considerable number of medium. 

The microscopic results tend on the whole to follow the crea-, 
mometer returns. They do not explain the fact that 4 rapid rise 
of cream in Sakhoo’s n^k does not coincide with a big butter forma¬ 
tion, or that a slow rise in Mathura’s milk gives almost the same 
amount of butter as was found in Narbada’s milk. Difference in 
melting points or in amounts of other milk constituents in solution 
.may eventually account for these and are under examination. The 
general showing of this experiment, when taken into consideration 
with the difference of butter formation in buffalo milk, diluted to 
the fat percentage of cows, and whole cows’ milk, is that the tendency 
to form butter on transport is related to the rate of rise of cream 
and dependent on the percentage of the number> of larger fat 
globules present. 

The last experiment of this series was framed to test the general 
indication of earlier experiments which pointed to the fact that to 
overcome the butter formation difficulty jn long and specially rough 
transport, heating, not cooling of the milh was necessaiy at the 
issuing extra city centre; and to study this action in relation to 
keeping quality. 

In these tests | churns of jvhole buffalo milk were issued so as 
to arrive 5 —8 hours after milking, as this was most conducive to 
butter formation. Four chums were issued two of which were 
heated'to 140° for 10 minutes, one issued untreated, and obe chilled 
to 40° and kept cool by the jacket method, meutio^ earlier. The 
acidity of all samples was taken at milking, on re^m to the dai|y 
(now the town dep 6 t) and again at 6 p.m., and 6 a.h. the following 
morning. The temperature on arrival of the two heated samples 
' wac 110 °, that of the untreated 105° and thac of the chilled sample 
80°. On arrival after transport the pasteurized samples were* devoid . 
of any traces of butter, the untrea^ one showed oil drops on the 
surface, the chilled one the usual large butto accumulation. On 
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return to tJle -daily one of the two pasteurized samples was copied 
to 60°Fah. and the.n placed with *the, other three, thus giving 4 
■conditions between 12 noon and 6 p.m. , ^ ^ 

(1) Pasteurized, (2) Chilled and kept cpol,,(3) Untreated, (4) 
P^tcurized and coeled on receipt after transport. 

The acid developments over those taken at. milking, ?ead by 
6 1*.M. 0‘25, 0‘1, 0’65, and O’l. Untreated milk was thus sour and* 
definitely unpotable by 6 p.m. Simply pasteurized milk had almost 
reached the unsaleable condition while Nos. 2 and 4 were practi¬ 
cally the same and had only developed O’l acidity. Next morning 
all had become unpotable. In the chilled and cooled milk the curd 
formed was a pure lactic one, while that pasteurized and 
subsequently cooled had developed bitter milk. 

The practical conclusions gained from this combined series on 
keeping quality and transport may be stated as follows:— 

(1) Care as to the conditions and cleanliness of the milking and 
of the vessels into which this is made will add several 
hours to the effective life of the milk and hence the dis¬ 
tance over which it may be transported. Sterilization 
of the vessels apart from mere washing is important. 
.(2) Given transport J>y rail and the milking centm and receiv¬ 
ing dep6t near the same, a system of chilling to 40°Fah. 
at the milking centre and preservation of the cooled 
state either by inlet ice holders or by a system of 
water capillary will t^nd to render the delivery of 
this milk in a fit condition possible, even in this country, 
10—-11 houra after milking. This S 3 r 8 tem of main¬ 
taining quality or the simpler but less effective one 
of ..^hilling to 40“ Fah. cannot however be adopted, 
if transport is by cart or motor lorry over rough 
‘ roads, without resulting in the formation of butter. 
This butter formation tendency will probably be 
apparent in cold weather in untreated buffalo miik.- 
(3) Under the conditions of road transport the tendency to 
butter forpiation in bhffalo milk must be conridered 
along wi& any system for improving the keying qualify. 
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(4j The tendency to fom\, butter will vary wiijlf the follo\«ing 
contHtions• 

The temperai?are ut which the milk is transported, being 
non-eMrstent above 105°, possible in slight quantity 
or. as oil between 105* and 90", and certain below tHis 

" increasing with the coolness. (Tu this last respect the 
writers were unable to transport at very 16w tempera¬ 
ture, i.e., below 50° and it is improbable that such 
temperature could be maintained in the hot weather). 
As far as our lowest delivery temperature 80° is 
concerned the above holds. 

(ti) Degree of fulness of the milk churn, being less if the 
chum is quite full. * 

[Hi) The length of time after milking at whicli transpoH is 
done, the amount of butter being gieater in ratio to 
the increase of time. 

^ {iv) The kind of milk transported, butter being found in all 
milks below 90°, but more so in buffalo’s than cow’s, 
and in the milk of one individual more than in another. 
The writers, believe this to be principally associated 
with the size of the predolmnant fat globules*in the 
milk rather than with the total fat contained, though 
differences in melting points* and in the quantities of 
other solids in solution may affect results. The cmamo- 
raeter may bo u^d to indicate whether milk will form 
. more or less butter on transport, but is not infaUible. 

,(5) The best treatment for all road-carried milk, over any 
distance and indeed the only treatment for buffalo 
milk below 90°Fah. is pasteurizatioff at the milking 
centre to 140°—160° before Issue, depen4ei\t on time*of 
transport and temperature, and ite subsequent chill¬ 
ing on receipt at the city depot before retail issue. This 
will not only prevent the fat from forming butter but 
will allow of a goq^ quality milk of acidify equal to that* 
at milking 6 to 8, hours after hulking and to sonae ex¬ 
tent will prevent the harmful elfects produced *on this 
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Quality by inferior ^liking conditionB, though l^e 
writer? desir^ to point out that they do not wish to 
indicate that the advantage of this, method should<be 
used in place of care and cleanliness or to hide the 
absent of either. 

(6) This method would not be difficult to adopt. 'It is in 
‘ their opinion essential that any rural milking centre 
to allow of a proper washing and steriUzing of chums 
and milking vessels should be fitted with a steam boiler, 
steam jet, sterilizer and steam-fed washii^ tanks, as 
unless steam is freely available—^washing and steriliza¬ 
tion are bound to be inadequate and cleansing nominal' 
as far as bacteria are'concemed. An addition of a pas¬ 
teurizer to this outfit would only be a matter of 
Rs. ] 80 to Rs. 250 according to size. 

The cooling plant could be maintained at the city depOt 
without any great initial dr recurring cost as it would 
probably be near an ice making plant. As there is 
always a ready sale for ice, an ice making and chilling 
plant would probably pay fof the chilling requirements 
of the dairy \Sy the price received for ice sold. 

A plant for the rural issuing centre could be had for about 
Rs. 900 including boileti steam jets, steam-fed tenks, 
and pasteurizer but excluding a sterilizer which might 
cost .an additional Rs. 800 to Rs. 400. An expendi¬ 
ture of Rs. 220 would supply a milk cooling plant if ice 
was locaUy contracted for. A capital expeqdit'ire of 
Rs. 2,600—3,300 should put the depOt in poEBession of 
its'own ice making and chilling, plant. 

^ (7) Hoping quality and the tendency to form butter on 
transport need offer no difficulties to the establishment 
of mral^dairy centres dealing principally in buffalo ^ 
milk outside big cities. A comparatively small addi¬ 
tional outlay of capital ov^ qnd above that required 
for cleanup and sterilizing on a large scale (t(^th^ 
with carl as to thenom^tions of milking) wffi suffice. 
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Twelve years ago there was* practically no American cotton 
in the Punjab, except a few plots at Hissar and Lyallpur Government 
Farms. Even as late as 1911 the area was well under 10,000 acres. 
Last year the area under this cotton was, at a conservative 
ratimate, 70,000 acres, and 'the area this year (1915) is probably 
stiU higher. It is estimated that in 1914 the area under American 
cotton in Jhang was 35,000 acses, in Lyallpur 22,000 acres and 
Gujranwala 3,000 acres, i^c., a total of 60,000 acres on the Lower 
Chenab Canal. The remaining 10,000 &res were grown a^ Sar- 
godha on the Lower Jhelum Canal and *in various other tracts 
in small quantity, e.g., Montgomery on the Lower Bari Doab C,anal. 

From the experience of a number of years it may be confidently 
asserted that the yield of American cotton is on the average better 
than that of dm. Zermndars generally admit this, though of 
couisejthfce are certain disadvantages in connection with it^ growth 
which wiU'be dealt with later. A premium of at least Bs. f-8 a 
maund over desi cotton can be obtained now and tailing the average 
yield at 6 mds. we have an extra profit per 'annum for the zeminda^ 
of 70,000 X 6 X 1J = R8. 6,80,000. 

«In 1914 deH cotton was selling early in tj^e season at ]^. 3-12 
a maund whereas American fetched Bs. 6-8 to Bs. 6-8 a maund. I^ere 
was a large consignment Lyallpur in February for which &8. 7-8 
per mau^ of kaptu had been paid. It,isoBly natural, therefore,, 
to expect, as is indeed the case, a luge increasd in the piqtprUon (d 
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American as v^ards d&ti c9lS^ in Canal areas this year, even 
though the t6tal araa under cotton be much reduced. 

The history of the successful introduction of this cotton in the 
Punjab Colonies is instructive. ^e first attem}:t to grow American 
wtton occurred about 1884 when some Upland Georgian seed was 
distributed by the office of the Director of Land Records. Appa¬ 
rently the'crop grew fairly well and became common in the form of 
stray plants among desi cotton for many years afterwards (see 
remarks in the Annual Report of the Agricultural Department, 
Punjab, for 1904, para. 7). Tn 1902 the question of American cotton 
came into prominence again, owing to the tests made by 
Mr. Mollison, late Inspector-General of Agriculture, in Hissar. In his 
note on the improvement of Indian cotton, 1902-03, he remarks “ 27 
newly introduced and 5 acclimatized American Uplands did sur¬ 
prisingly well at Hissar on deep rich alluvial soil helped by 
irrigation. All exotics there, came to maturity, on an average, as 
soon as the early ripenii^ indigenous varieties. They did not 
therefore suffer from frost.” 

In the following year 1903, the matter was taken up and trials 
were made at the Lyallpur Farm with Cawnpore acclimatized 
American and ‘Punjab Narnia’. The seed of the latter was obtained 
with difficulty through the courtesy of Messrs. Mela Ram & Sons of 
Lahore, who managed to collect sufficient seed for half an acre from 
stray plants growing among desi c.otton. This ‘ Punjab Narma’* 
was a relict of the Upland Georgian first grown here 20 years previ¬ 
ously and still found all over the central part of the Province as 
stray plants in desi cottons^.^%t was unknown as a separate crop, 
though in favour with the hol^wife on account of its softness. 
Curiously enough some seed of Khaki American cotton appears to 
have beei^giyen out at the time of the Boer war and Khaki coloured 
American can be had now all over |>he Canal Colonies in minute 
quantities or as stray, plants in desi cotton—^it is exclusively used, 
for home consumption by zeminda/rs. One never sees more than 
about one-twentieth acre of it alone. 


1 NftmuiF—Soft. 
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* Both in 1902 at Hissar and in 1903 at IjyalJpax the sowings wore 
late and the late pickings iif December ^re a&ected by ftoslh In. 
1904 Mr. MoUison supplied trained men and buUocks together with* 
drills for the propeif sovHng and trial of a few American and some good 
Bombay dm types, with zeminda/rs at Lyallpur. The early drills 
seed dfd not gerftiinate and had to be re-sown. Some of the deai' 
types failed but in spite of poor germination the American cotton, 
especially ‘ Punjab Narma,* ‘ Dharwar acclimatized ’ and' Cawnpore 
acclimatized ’ gave encouraging results. It had now become obvious 
that American cotton, to be successful, must be sown early, i.e., if 
possible before the 20th April. It was also apparent from this year’s 
* trials that ‘ Dharwar acclimatized ’ had better staple and matured 
earlier than ‘ Punjab Narma ’ whilb it yielded better than ‘ Cawnpore 
acclimatized.’ Further tiials confirmed this. In 1905 the trials were 
extended to Sargodha on the Lower ,Jhelum Canal. Altogether 
about 300 acres more or less were grown from DharwM seed in 1905. 

Pp to this time growers of American cotton-secured in many 
cases extra water and compensation in case of failure of the crop. 
The extra water was demanded as it was asserted American cotton 
required much more wajber than desi. This is wrong ; though as 
American is somewhat later than dm an extra watering is rometimes' 
necessary in October. 

It was after 1905 that it became pomble to work systematically. 
The Agricultural Department here may be said to have properly 
started in that year. Sales foF American cotton were started in Sar¬ 
godha in 1905-06 and in Lyallpur in 1907 and premiums of over Re. 1 
a maiind.qver desi cotton were generally obtained at these sfJes. The 
importance of the Botanical aspect of the question was soon recog¬ 
nized. Dharwar American cotton is apparentl^Very mixed. It 
was noticed that the smooth leaved types suffered^ from J^asMs 
which attacked the leaves an4 caused them to crumple up and become 
reddM in colour. These attacks were, however, not regular and were 
idmost completriy absent in some years. T^e Botanical work includ¬ 
ing a large number of selection and crosses was transferred to the’ 
•botanical Section in 1908. j^thoug^.by this time the cultivation 
oi American cotton was gradually spreading,* a good deal dt doubt 
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wfis constantly t-expres^ as tQ thp success of this cotton in*- the 
, Punjab. Some timfe aftef 1909 an expenenced meniber of the firm 
' of Messrs. Ralli Brothers informed the''writer that American cotton 
would never succeed and that there was *no demand for it; last 
January this firm paid a premium of Bs. 2-9 a maund of kapas 
' for American, in one of our sales. « 

In 19(te, two varieties were handed over from the Botanical 
Section— viz., a ‘ Punjab Narma ’ and a ‘ Dharwar American ’ which 
did not appear to be any improvement over the ordinary crop. In 
1910, No. 3-F and No. 4-F were handed over—both proved heavy 
yieldera. The foraier being early was selected for distribution in 
1912 and 1913. In the latter year trouble with Jassids occurred 
again and this cotton being smooth leaved was abandoned. It may 
be noted in passing that American cotton grown from Dharwar seed 
suffered still more but luckily the attack was confined to a compara¬ 
tively small tract and the spread in the cultivation of American 
cotton was not seriously affected. 4-F was not aff^ted though 
] 00 acres of it was growing with zemindars, in many cases the fields 
being alongside those of 3-F. In 1914, over 2,000 acres of 4-F were 
grown and in the present year over 72,000 Mb. of seed has been sold 
. in LyaUptir at Rs. 3-12 a ‘ maund, the price of bazaar seed being 
Rs. 2-8. In addition to the above many zemindars kept their own 
seed. Various influential men and some Co-operative Banks acted 
as agents for the sale of the seed—a commission of 8 amias a maund 
being paid for this,. Last year sales of hapas were held at four separate 
centres, two being held in Sargodha by the Deputy Director. A 
premium of over Rs. 2 a maund was obtoined in all ,ca|«s- 7 -at 
Lyalipur premiums of Rs. 2-13 and Rs. 2-9 were-obtain^. 

A distinct stop in organization was made in 1911 when the policy 
of the Department as regards cotton was for the first time laid down 
as the result of a discussion in Committee. In 1913, the District 
work at Lyalipur wasjmt in charge of the Professor of Agriculture. 
The Department has prepared and distributed large numliers of 
• leafleits'in the Vernacular giving careful Retails as to cultivation, 
watering, etc., and wosk in this dilution has met with much more 
success t^n could haVe been rearonably expected. A good deal of 
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thfif success attained is due also^to tlie large*number of visitors ^lo 
come to the Farm every yeaB. 

The cultivation of Amenoan cotton at first spread slowly in the* 
Ctflony; the most notable progress occurred in Jhang which has 
only comparatively recently been extensively iftigated. Forty pi6r 
cent, of "the cotton in Jliang is now estimated to be American—in* 
many villages nothing but the latter is grown. 

A large portion of the Ailierican cotton imuketal there is said 
by exporters to contain 25 to 30 per cent, desi cotton. This is not 
apparent in the fields except in rare cases. In the opinion of the 
present writer where heavy mixing ocours, it is due (1) to middle- 
•men, through whoso hands the cotton must at present pass, and 
(2) to admixture of types of American, some being of shorter 
fibre than the main crop and confused by exporters for desi. The 
latter is a common mistake. One grower of 4-F variety there 
who sold his kapas independently claimed that he not only got 
a much better price for it than for his other Americans but it 
improved the price of all of his American cotton last year. 

In Lyallpur the greater quantity is grown in tracts round the 
Farm and Saniundri Tehsil. During the present seasqn a fair amount 
of American cotton wiU be grown in the new Lower Bari • Doab, 
Colony in Montgomeiy. One grower • has ahready sown over 
300 acres. 

There is no doubt that the critical period for American Votton 
here is over; the plant has established itself by^a sort of natural 
selection—unsuitable types having been largely eliminated by Jassids 
and ojjher pests. The efforts of the Agricultural Department in 
enlisting the support and co-operation of local ginnem and of 
exporters who have done a good deal in issuing pure seed and in 
securing good prices at the auctions has helped. The prices 
obtained at the auctions, though the latter have actiially only 
controlled a small percentage of kapas, has fixed the premiuni 
aefi year and for the last 3 years, ii^vidua! zemindeers have always 
been able to obtain a good premium in the open market. * Ohe of • 
the great difficulties is the mixing with that occurs—this ds in- 
the opinion of the writer largely'the fault o^ ginners and in some 
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C{(^ of s^inE^s—onef /luch case occurred here in April nrhen a 
Bombay spiimer oidered>mized Ameiiican and desi cotton (lint). 
«Sttch practices unfortunately re-act ultimately on the zegni'ndaf- 
As an instance of the ^vantage of co-operathre sibling the case may 
be noted of one big'buyer who informed the writer with glee that he 
, had bought fine quality American cotton at Bs., 1-4 a maund less 
than he had paid in our sale that very day at Qojra. Sales will 
therefore be necessary for some time to come. 



PUMPING INSTALLATIONS IN THE WBSTBI(N 
CIRCLE OP.THE UNITED PROVINCES. 


BY 

A. E. PARR, Ph.D., M.A., B.Sc., 
Deputy Director of Agrieulture. 


In the Season and Crop Report of the United Provinces of 
Agra and Oudh for the year 1913-14, the following figures are given:— 


Total oroppad area 

Area irrigated during the Year from— 
J. Government canals ... * 

i* Wells 
3. Other sources 


38,768,604 acres. 
ifisim acres. 

f,000,118 

1,886,623 „ 


Total ... 11,644,235 acres. 


Tims almost one-third of the cultivatecf area of the Province is 
irrigated. The figures for some of the western districts are .very 
high, e.(j. 


Meerut .... 
Buldhdshlbr • . 
Aligarh 


Government 

WAls 

Other 

Total 

canals 

■ources 

irrigated* 

J 

.^29,236 

231,863 

_ 

5,865 

666.954 

211,634 

236,.>M0 

0,899 

468,073 

166,731 

317,861 

7,443 

492.0.15 


Ket cropped area 


1,001,724 acres. 
79l|047 „ 

8.30.3IB *, 


In the three districts given above it will be seen that more tl^an 
67 per cent, of the total cropped area is irrigated. This Vast amount 
of irri^tion opens up opportunities for the trial of various kinds of 
water-lifting appliances. Before the appoihtment of the Agricul¬ 
tural Engineer experimental work of this nature was enthd/ ill the 
hands of the Deputy D^ectors.* Some jprogress was made and at 
least one suitable type of instalUtion resulted. • In the Western-Circle’ 
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tl^e are v%ry large tiupts of country in which wells giving Urdis- 
charge of 8,000 to«20,000 gallons*pec hour are numerous.. These 
|.wells hre made by siAking a masonry cylinder on to a clay layer or 
“ mota.” A hole bored through the clay alloivs the water from 
bdow to rise in the cylinder to percolation level. The distance 
, from ground level to percolation level in the well? under considera¬ 
tion is between 20 and 30 feet. The clay layer is, as a rule, about 
40—SO feet below ground level, so there is generally between 10 and 
20 feet of water in the well. The ordinary way of raising water in 
these tracts is by bullocks and leather buckets. On tlie large wells 
6 to 8 buckets worked by 12 to 16 pairs of bullocks are to be seen. 

Our early experiments showed that under these conditions' 
water can be raised mucli cheaper by an oil engine and centrifugal 
pump than by bullocks. 

liemonstrations were given and zetnindars and cultivators soon 
began to realize the economic advantage of this class of installation 
and a big demand quickly arose. The experimental stage was 
only completed about a year ago and since then thirty-five setrf have 
been dealt with. There appears to be no reason why during the 
next few years hundreds should not be put down. The plant con¬ 
sists of a 4-1 or 7 B. H. P. oil engine and a 3" or 4" centrifugal pump. 
The engines are made by Turners, Ipswich, England, and are 
imported direct by us. The pumps are made by tlie Pulsometer 
Centrifugal Co., and by Tangyes and are bought through Burn & Co., 
and Jessops, respectively. The engine is put on the top of the well 
and the pump just above the water level in the well. The drive is 
either direct froui engine to pump or through a piece of sh^ting. 
'Hie engine also driv^ in some cases cotton gins, chafi cutters, ete., 
when it is not Required to work the pump. The installations cost 
fijom Ks. 1,400 to Rs. 1,8Q0 according to their size. 

V)ne yVar’s experience has shown the work to be a success and 
there now remains nothing but the rapM devdopment of the orga^pi- 
zation for erecting aifd 'keeping the machinery in repair. Thb pro- 
. gress* in the future should be rapid. During the first year we have 
trained a staff of supervising mistriei and a krge staff of drivers. A, 
school .for turning out drivers haSi tfow been organized. Ordinofy 
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Village youths are taken, preferably sons or dependents of m,en wlio 
have put down, or propose to pdt dftwn, (jil engjpes two monfhs’ 
training makes them into efficient drivers. Only one type of ongine 
iSi being put down.^ This makes it easier to train the drilvers. The 
demand at present is greater than we can cope ^th efficiently aud^it 
has now really got large enough to interest commercial firms.. Tur¬ 
ners have promis^ to send out a man shortly to take up the matter 
from the commercial point of view and see what can be done in the 
way of establkhing agencies to deal with the work. It is of interest to 
note that these oil engines are not being installed merely by the large 
and wealthy landowners. They are being put down, in the majority 
of cases, by cultivators and small zemitidars who take a loan or 
takavi from Government. Government is granting takavi readily 
for the purpose and in one division alone of the Western Circle, 
half-a-lakh of rupees will be available this year. The work in hand 
has opened up several other lines of investigation along which 
enquiries are bring pursued, Small engines of 2^ B, H. P. are now 
beilig tried and it is expected these will also prove eoonomical and 
catch on with the smaller cultivators. Also as regards wells an in¬ 
teresting piece of work is going on to see to what extent the masonry 
cylinder which is so costly an item in construction rim be done away 
with where a man proposes to make a now well on which a pumping 
plant is to be used. It .seems very probable that the cost of the well 
can be reduced by several hundreds of rupee.s, whicdi would gp a long 
way in buying the oil engine and pump. Installations suitable for 
deeper wells are also occupying some attention and a portable set is. 
being got together, which, it is hoped, will prove suitable for the 
various iaembers of small village Co-operative CrerUt Societies.^ 

These pumping installations confer a direct benefit on the com¬ 
munity. It is hoped that many will be indirectly d/ great help to the 
Agricultural Department resultiug in the organizatiow cf seeddui’ins 
and dep6ts and centres of distribution of seed. For example as regards 
cotton, each of these engines will command, about 50 tu rws of the crop 
under one or more cultivators. This will be sown with departmental 
seed and the next year bnoughgood seed will be available to .sow 1,00(1 
lacres. In a district growing la lakh of aores^of cotton a chain of ?0 
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suC'li sdect^ seed fanni;, would enable one to cover the whole district 
with new seed^phce wery five y to.‘ Each selected oil engine would 
have its cotton gm attached and ginning and distribution of seed 
would thus be rendered easy. In time we n^ht expect the owners 
of^these seed farms^to run without much assistance or supervision 
from tjie Agricultural Department. Having gradually est^h^ished 
a reputation they would become the recognized seed merchants of 

^ i 

their particular tract. In this way the Agricultural Department 
would gradually be relieved of the burdensome work which at present 
o(;cupies so mucli of its time and which in other countries is done by 
seed merclianis. In conclusion the writer would like to exjjress his 
thanks to Chaudlui Arnar Singh, Rai Bahadur, Rais, Pali, District 
Bulandshahr, without wliose entliusiastic assistance and advice 
.inucli of the success achieved would have been impossible. 



THE VITALITY OF SEEDS PASSED BY CATTP^E. . 


«T 

I). MILNE, B.Sc., 

Eoontitnie lUtmiigt to thf GornumnU of (hr Pnttjnh. 


liad been noticed that wliei\ whole grains of wheat, cter, were 
fetl to bullocks, a considerable number of those grains passed through 
the animals in an apparently undigested state. Tlie questJon then 
arose whether whole wheat grains fed to these animals working in the 
whe^t fields in the wheat growing season, would pass'through the 
animals, germinate, reproduce theuvselvcs and be due cause of the 
mixtuies of types which sometimes occur in pure culture plots. 
Mixtures in such plots are often very difficult to explain. As it was 
necessary for the experimefit that the whole of the manure from the 
animals should be used, a season of the year was selected when the 
bullocks could be left idle during the eri^eriment. Towards the end 
of January 1916, six of the bullocks, which usually work on the eXperi- 
nrental lands at LyaUprrr, wei*e, made available. They were t^ed 
from 8 fo 14 years. Tire animals w'ere tied up in a s'hed all night, the 
stalls beiirg so fixed up that the dung from the different bullocks 
shofild *not •mix. Dming the day the cattle were tied up in the epen 
air so far apart that mixing of dung would not take plpce. Arrange¬ 
ments were made that the cattle slrould neyer be a moment, nighj. 
or day, without an attendant looking after them. 

The experiment started dn 21st January 1916 at 6 p.m. and 
•continued till 1st February 1916 at 7-30 a.m. statements I—-XII 
inclusive printed below). The cattle had been fed previously on 
crushed gram aivd maize* grains,Vith fodder composed of green pat- 
plhnts and ordinary wheat hhm (chopped whaat sti aw). From the’ 
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evening of'2]lst Januair^ till tiie evening of 27tli January each bi^ock 
was given daily at 6 p.m» two’seefsof whole wheat grains previously 
' soaked for one hour in cold water. Any grains left uneaten by 10 p.m. 
were removed, air dried to about their original stfite, weighed, and, the 
weight recorded ini column No. 3 of the statements below. The fod¬ 
der given daring the experiment was a mixture ^of green oat-plants 
and wheat bhtisa as shown in column No. 2 of the statements. It 
was weighed out in the afternoon and fed to the animals throughout 
the day. Rejected fodder was removed every day about 6 p.m., 
weighed, and the weight entered in column No. 2 of the statements. 

Immediately an animal made dung, the dung was collected into 
a numbered basket which stood behind that animal. The baskets 
were cleared every day at 7-30 A.M. and at 6 p.m. The dung cleared 
from the baskets at 6 p.m., was washed next morning at 8 a.m. All 
grains were picked out and at once placed for germination in a 
labelled bed of sterilized saud spread out on the floor of a room, the 
bed being covered with sterilized flannel. The collection of dung 
made at 7-30 a.m. was separately and similarly treated the same day. 

In the cases of some of the bullocks it was found that bits of 
broken gram and maize grains came through in the dung up to 1| days 
after .theiexperijnent started; in other caSes similar bits appeared up 
to 21 days. A considerable number of wheat grains capable of pro¬ 
ducing strong plants and of reproducing themselves in the field, ap¬ 
peared in the dung of every bullock within 13| hours from the start of 
the experiment (see column No. 6 of,the statements I—VI inclusive). 
Hie smallest nunibcr of such wheat grains passed by a single bullock 
up to that time was 12 (Statement III, column No. 6) and the 
largest was 866 {see statement 11). Two days or more* after lihe 
experiment stavted the number of such grains passed by a single bul- 
Ipck eating practically all the grains offered up to that time, were from 
oyef 1,006 to over 4,000 in a working day approximately («.e., 7-30 
A.M. to 6 P.M.) (Statements II, V, etc.), while the number passed 
during the tweuty-fofir«hours then were up to over 9,QP0 and from*' 
5,000 to 6,000 were commonly met with. 

,On the evening of^ the 28th JatAiary an*d daily until the experi¬ 
ment ended, two seerstof grahi grains isoaked for one hour in cold water 
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werQ fed to the bullocks in place of the wheat^ains. ptherwise the 
work was carried on, on the s.am^ lines as Jb^ore^ In all cases large 
number^ of wheat grains capable of reproducing themselves *cam( 
through the bullocjrs fpr about two days after we had ceased to feed 
theih with these grains. The number of undigested wheat grains 
gradually diminished after that; but a few of these were still passing , 
when the experiment ended on the evening of the 1st Febi;uary 1915. 

It is just possible that although no wheat grains were to be seen in the 
wheat bhusa fed to these animals, there may have been a few wheat 
grains in that; but assuming that the same proportion of wheat grains 
fed in this accidental way were digested beyond the stage at which 
•they could rqiroduce themselves, as were so digested in the first seven 
days of the experiment, then the pumber in the bhum in the case of 
several of the bullocks, would have been sufficient to have attracted ' 


notice. It seems more likely that most of these grains came from the 
grain fed to the cattle on or before the 27th, and that they remained 
in the stomachs of the bullooJcs longer than the broken bits of maize 
did at the start of the experunent, simply because these wheat grains 
were not broken and they therefore resisted the digestive action better. 

During the whole experiment as much as 20-.5 per cent, of the 
grains fed to a single bullock passed through him, germinated and 
produced strong healthy plants wliile the smallest figure got from a 
single bullock was 9-6 per cent, {see statement XIII, column 5). 

As was the case with the wlieat grains, gram grains appUrently 
undigested appeared in the duijg of all the animals witliin 13| hours 
of the time we commenced to feed the cattle’ with them; also 
large ^numbers of apparently undigested gram grains appeared 
daily in’the dung of all the bullocks; but as state) Aents VII 


to XII inclusive show, practically none of the^ gram grains 
germinated. 

From this experiment it is obvious tliat imcrushed wJieat grains 
fed either intentionally as shch, or accidentally in b/nisa, to cattle 


wdrklng on pure culture wheat plots about Sowing time, or fed to 


these animak less than about a week before they arc pift i;o> work. 
,on such lands, are a seriou^ source of danger to the purjty of 
these crops. In the case 'of grams there appears .to be 
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rdmparatifeljr ^ little danger. IiicidentaDy it was also discoTjared 
that seeds ot*' 


Bamri {Lathynis Aphaca), etc., 

. found' in the dung from these experiments germinated. It k hoped 
to take up, the cases ot barley, maize and other important crops, 
and weeds as early as bullocks are available. 

The amount of obviously undigested material wliich came 
through these bullocks was astonishing, and an investigation into 
the amounts of undigested foods that come through animals when 
grains are fed in the whole and in the crushed or gi’ound states. 
would no doubt be of value to fanners and otheis. 



Statkmbkt I. 

Sfi^tmng the vitality of wheat grains ajier passing through ihe stomach Bullock No, 

{age years appi'ox.). 


VITALITY OF SGB08 PAGBEO BY CATTLE 
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JTotr, —Tbere were almost 22,S00 unsoaked wheat grains in one seer weight. 














Statemekt II. 

Showing tKk vitality of wheat greens gfter passing through the stomach of Bullock No. H 

(age^ 13 years approx.). 
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Statement I IT. 

Showing the vitality vf wheat grains after passing through th^ stomach of Bullock No. IH 

{age over 14 years). 
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Shomiigthe vitality of icheat-grains after passing through the stomach of Bullock'No. IV 

(age-ll years approx.). 
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Statkmest V. 

Shewing the vitality of wheat grains after pasmng thi'ough the stomach of Bullock No. 
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Statembnt VI. 

Out vUality of wheat gj^iv^ after passing through the stomach of Bullock No. VI 

\gge 8 years). 
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Statbmest VII. 

Showing the vitality of grcm and wheat grains after passing through the stonuxch of 

Bullock No, 1* {age 14 years approx,).. 
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TIjp bttlloek «a> fed mth ttheat gfaim preriona to 28-1-16, See Statementa I to VI inelnaiTe. 




Statement VIII. 

^ # • 

Showing the vitality of gram and wl^at grains after passing through the stomach of 

Bullock No. IJ* (age 13 years approx.). 
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Tlie bolloek wu fed with wheat graioi previous to 38-1-15. See Stateaenti I to VI inolaiive. 



Statement IX. 

Shotcing the vitality of gram and wheat grains after passing through the stomach of Bullock 

No. Ill* {age over 14 years). 
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Tbe bollock was fed with wheat grains iwerious to 2S-]-ir<. !See Statements I to VI inclusive. 
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The bojjoak «m fed with wheat i^im preeiooe to 38-1-lS. iiee StetemeDts 1 to Y1 inclnriTe, 






Statkhekt Xi. 

Showing the vitality ‘of gram and wheat grains afiet' passing throngh the stomach of BvUock 
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The bnijjwk w»* fed with wheirt graiai^ pteiions to 2R-1-15. See Statemeotfi I to VI inrluriee. 
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The bqllook vas fed vrith nrheet grains prerions to 28-l>15. See Statements I to VI inclusive. 




VltALin OS' SEEDS PASSED BY C&TtHi 
Statement XIII. 




Showing the total number of u*hcal groins eaten by each bulloc]fi and 
the numbers which formed strong healthy plants after passing 
tJitvugh the animals. 


Number o{ Bullock and 
itiaKo 

Weight of unsoaked wheat 
grain eaten by bullock, 
in seers. 

Number of unsoaked wheat 
grains, per seer weight 

Number of wheat grains 
eaten by bullock 

NDUBKROP wheat CUA1N8 WHICH 
; I'BODCCGI) HTBONU UEALTIIT rLAKTK 
' AKrSKFAHBIA'aXIUlOCOUTUEAKlMAf. 

1 IQIO 

pm mm 

1 518^ 

' S e 

1 iua 

! S » 0 
d ^ E 
! £ ® ® 

1 ^ 

Passed from 28-1 -15 
morning to 1-2-15 
morning 

2 

S 

•S 

s 

u 

§ 

g 

I.—U years approx. ... 

54 ' 

l!2,tj00 

tl6,8S0 

1 

. 18,712 

5.284 ; 

■2:4,090 

•JC5 

11.—I'l years approx. ... 

13i i 

Do. 

:iO-J,lU(l 

’ • ;)3.(W 

10,07:1 ' 

4.3,700 

144 

III.-Over U years 

2| 1 

Bo., 

67,oo;i 

5,141 

308 

5,512 

06 

r\’.—Ileyears 

10 . 

1 

Do. 

■-*•.>8,000 

18,050 

0,880 1 

^,036 

lO^O 

V.--8 years approx. ... 

1»S 1 

Do. 

810,6!)0 

28,200 

7,111 ; 

35,311 

1P3 

VI.—8 yeain approx. ... 

111;: ■ 

Do. 

•i7-.>,175 

; 30,.'>88 

."bOOl 

41,872 
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THE SUITABILITY Of PUSA 12 WHEAT FOR 
LOCAL CONSUMPTION IN THE CENTRAL 
CIRCLE, UNITED PROVINCES. 

HV 

B. C. BURT, B. Sc., 

. Deputy Director oj Ayrievdtwe. 


Thk ttdvautuges of tliis wheat over the ordinary soft white type 
usually exported from thes6 provinces, from the point of view of 
the English miller, have already been pointed out by Mr. and Mrs. 
Howard in the various Fusa Bulletins on the Milling and Baking 
qualities of Wheats. The environment experiments carried out by 
the sam» workers in conjunction with Mr. Leake have amply de¬ 
monstrated that the high dommercial qualities of Fusa 12 wheat are 
maintained under very varying agricultural conditions. A series 
of cardful trials in difierent parts of the Frovince have shown that 
Fusa 1*2 is undoubtedly suited for the greater part of the Central 
Circle; the exceptions being Kheri—qi submontane trac't where Fusa 
12 has not yet been extensively tried as Fusa 106 is doing well, and 
Bundelkhand where conditions are more those of Central India and 
where a w'heat with a shorter growing season, such as Fusa* 4, seems 
indicated. 

Although most di8tric.t« in this circle export considerable quan- 
titi^' of wheaV, especially in good years, a large proportion is re¬ 
served for local consumption, much of'which goes to feed the laige 
industrial populations 'in such cities as Cawnpore, LucknoW dnd 
.Allahi^bad! It is clear, therefore, that while yield is of paramount 
importance no new whfat is likely ‘to replace deai wheat entirely, 
unless it is adapted to«the r^nireihents of the local markets. 

( 870 ) 
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llie first enquiries in this direction app^t to hayfv bSen mad6 
by Mr. Moreland (then Director of Land Record! and Agriculture), 
samples pf the new strong wheats produced at Pusa and of Mtiz&fiar* 
nagtir wheat being* distributed to representatives of different 
communities for practical trial. Tlie opiuiona Expressed seem ta 
have been somewliat contradictory, some persons attaching extreme 
importance to the question of colour and others to the ^behaviour 
on cooking. The probable reason of this was that the experiments 
really amounted to a compai'ison of a weak white wheat w'ith a red 
strong wheat and the reports showed that different persons attached 
a var 3 ning amount of importance to colour. The truth appears to 
be that for some purposes Indians find a white wheat essential 
but that a strong white wheat would be preferred to a weak white 
wheat. Pusa 12, being a white wheat, would appear to comply with 
those conditions and further enquiries have been made with a view 
to determining its suitability for Indian*consumption. 

It was oai'ly ascertainedr that the wheat was liked for eating 
purpo^ by the cultivators to whom it was issued for sowing pur¬ 
poses—with the exception of one enterprising individual who mis¬ 
applied some of his seed and beesame acquainted for the first time 
with the taste of naphthalene. Arrangements were, therefore,..mhde 
to have a series of tests carried out by members of the Mainpuri 
Agricultural Association. The ^vritor is particularly indebted also 
to Rai Radha Raman Bahadur, Collector of Mainpuri, for very 
careful test. Both Pusa 12 and 110 were issued, the latter beii^ 
included since it appears to do rather well in tkat district and, 
though inferior to Pusa 12, may be found useful for those cultiva¬ 
tors who insist on growing a bearded wheat. 

Mr. Radha Raman’s report is given below in full,:— 

“ Pusa 12 is an excellent wheat in every respeett. I tried it in 
the form of both pum and ctmpalis and liked the taste. ‘There’ is a 
lot .of starch in this wheat add 1 am sure it is well suited t^ make 
' flout (fnatda) of. Pusa 110 is also good butd^f decidedly a grain of a 
comparatively inferior quality.” 

The reference to the proportion of starch is not quite clear but 
is probably the writer’s way of expressing the term ” free-milUpg.” 
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The I'oHo^vii^ ufQ literal translations of vernacular reports 
received froRi meiKbers Af the*Mampyri Agricultural Association. 

7'. Knnmr Kalyan. Two kinds of wheat were sent to me for 
lesting and their taste is as follows :— 

Pusa 12..Tlie pur is and rotis prepared from this wheat were 

very soft and tasted sweet; the ghitinousness’ {loch) 
of the (tta was good. • 

Pnsa 110. -The jntris and rotis prepared from this wheat were 
harder than those from Pnsa 12, but better than from 
(lesi wlioal. 

himlit limn ImI (a). On preparing rolis aud puris of Pusa 12 
wheat 1 found that tltey were softer and sweeter than either those 
from desi or Muzaffarnagar w'heat aud tasted better, suggesting 
seiisoning with niomau (ghi and sugar). 

(6). The rotis and p^tris prepared from Pusa 110 wheat were 
tougher but fragrant. 

Jidru HhjfttM Smtdar TaA. On trying the two kinds of Pusa 
wheat sent to me it was found that both were superior for eating 
purposes (literally more delicious) to the desi wheat of this neigh- 
bourljood: the rotis md^uris prepared'from them were very soft 
aud clear. Of the two kinds I prefer the one with the tliick grain 
(Pusa 12). 

Hfwdit Devi Dayid Pathah Wheat Pusa 110 has a sweet and 
agreeable taste; its bread is white and soft and is liked by all people 
for eating. 

Wheat Pusa 12.---lt8 bread is not so soft as (that of) Pusa 110 
aiwl jnferior (to it) in taste and is not liked as much as Tusa llO. 
The colour of the bread is also not so good. 

- M. Uahim Vddin. Pusa 110. Mtis prepared from this wheat 
are •pleasaot'-smelling suggesting parched rice and sweet, the taste 
is good and the bread rises well and tile strength {loch) is good ; the 
ata is also good and totis kept over froju the previous day leiiiain* 
good. I 

- -- ■ -- 

‘'iric Hindiutani wd used in most of tlicsc reports appcBTS to bo the ncaff»A 
ii|uivBl(ial to " slronglh ’ us iiftplied to Hour. 
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The dough from aln of Ptisa 12 when,knea<lo(J l)e(1>mcs st iff ‘ 
aiwl bread loft- over till the n^xt *daj* becomes bill'd. The roUa are 
soniewhjvt- sticky in eating but the strength of the atn is good. • 

• The originals ofethese vernacuhir reports luivo been published 
in the Department’s A^ernacular Journal, the Mf^id-id-Mamrain. • 

Whi?e it is not* easy to find exact equivalents for sonie of the 
vernacular terms employed, it is clear that both these cheats are 
liked for fndian coasumption though opinions differ jis to theii- 
relative value. 1’hc samples were drawn from the. crop grown on 
the Mainpuri Farm on laud taken over from cultivators the previous 
year and are fairly representative of what may be expected in this 
district. Pusa 12 was better grown than Pusa 110 Avhich suffere<l 
somewhat from a veiy wet March, and both were far better in appear¬ 
ance than local desi and Muxaffarnagar which were thin and rusted. 

Equally significant was the fact that wherever it was sown Pusa 
12 at once commanded a premium in the lot^al bazaars chiefly on 
acxiount of its appearance, so much so as to materially hamper the 
buying in of wheat for the shipment experiment which is in jirogi'ess. 

It may safely be concluded, therefore, that though Pusa 12 wheat is 
being introduced largely b(K*ause of its agricultural qualities (yield, 
standing power, water economy and slightly earlier ripening) it is 
suited not only to the export market but also to the local Indian 
market which in the United Provinces is no less important. 
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In India the number of mango varietieB is immense. ,Watt‘ 
states that Maries cdlected some 600 varieties in India, but very 
few attempts have been mude to describe these. Maries made a 
start by describing the varieties of his qwn district and the same 
has been" done by one ori'two others, notably Woodrow and Hart* 
less. One or two varieties have been carefully studied, but as a 
whole they have not been examined with a view to classification, 
fhich a process is necessary if we are to have any definite knowledge 
as to the types of this fruit, and their distribution and possibilitieB. 
This mbarras de rkdimes in forms of mango fruits has apparently 
existed in India for centunes. In 1688 , we find Van Rheede vmting 
" Oaeterum fmctutun horum Mangas, baud secus ac pomorum ac 
pyroruro nostra^ ium yariae dantur species, qtw> pro r^nuin, 
diversitate pluximuni variant” (Translation—Of these otiier fruits, 
tuaAgoes, hot unlike our apples and jieatB, ace found in sevnal 
types, 'which vary greatly according to the nature of the region^. 

Without some claliifioation we hate chaos, According to 
whatVndtne can this chaos be tbdu{^ to order ? 


1 

< «* ) 





ov HAtfto ntrirrilb 
• * ’ * 

,I]ll ajl olasafioAtioil the niun point is to«6xtrao^ (t(»zi a mnki^ 
of duu^aet^el 9 iftoM which in hmmm ttDA*eotUt9tU in iiidhn* 

* dudb or It lenot to ns that since mango trees are at pi^nt \ 

tuuned reoognistd Jby their hruit we should take the fruit as 
ths part by which to classify. The least variable*extemal character 
of the fnit in a gfyen variety is the shape of the fruit. The site 
and weight vary considpably among fruits of the same tree. This 
is well shown in Fig. 1. 

In contrast with the first figure stands fig. 2 which contains 
mangoes of different varieties, nmndy 

1. MotMPairi. , 6. Batli. 

2. Pairi. 7. E^prdta. 

8. Ehoont. 8. Alphonse. 

4. Popatya. 9. Mulgoba. 

fi. Cowasji-Patel. 

a 

The diversity in shape is at once apparent. 
h classification based on fruit characters is nndoubtedly artifi¬ 
cial, but as a means for reducing to some kind (d order the existing 
chaos of forms, an aitificiai is as good as a natural classification. 
Natural classification will>come latei when the existing fqrms have 
been catalogued and described. ' 

In classifying mango fruits we may with reason folloa' the plan 
adopted in 1875 for the classification of grape vaneties by ths Inter¬ 
national !Ampelographic Commission at Kolmar. The three main 
classes then suggested were—(1) Round fruited*:—those varieties 
with fruits iu which the length from stalk to apex is equal to or 
ledi tHau‘the breadth. (2) Long-fruited .'—those varieties* in ,which 
the length is distinctly greater than the breadth. (3) Indefinite 
those that fall in neither class, on account 'of being on the 
border line between the classes and m addition oi sometrliat 
variaUe nature. 

e 

To make the above strictly logical,* i^ass 1 should coutajn 
only those which have fruits with the axis from stalk to tipVonstantly, 
^shorter than the transverse axis and class 3 eboulcHontain the /orms 
both axes equal aud also aliy dohbtful, or variable forms. A 



.376 *AaftIODLTDRAL JOURNAL OF INDIA [X, IV. 

(iomewhalP sjmilar ckssification was suggested by Woodliouse* 
for the mangoes af BlingalpuK * 

This mention of axes means that we liavo to consider,in what 
position a mango fruit should be for descriptioik It is a useful con¬ 
vention to describe a mango fruit lying on its side with the beak 
to tlie left. One can then talk of its length, (axis,^ between stalk and 
apex) breaAlth (axis at right angles to length, and parallel to plane in 
which the mango fruit is lying) and thickness (axis at right angles 
to breadth and vertical to surface on which the fruit is lying). 

In the above-mentioned article by Woodhouse and in a more 
re(!ent aiticle by ropenoe'"' the various parts of the fruit have 
been named, and the methods of description suggested. We may' 
content ourselves with (lescribing the parts tramed in Fig. 3, namely, 

right an<l left shoulders, basal 
cavity (attachment of stalk), beak, 
apex, and sinus (on left side). 
In addition, size in three dimen¬ 
sions, weight, colour, surface, 
and the nature, closeness and 
distribution of the small dots on 
the skm, should be described. 
After the fruit is cut the flesh 
should be described jw to taste, 
colour and stringiness, the skin 
as to thickness, and the stone as 
to size, weight, fibre and markings. 
The following is an example of a 
mango fruit partly 'thus des¬ 
cribed :— 

Dudh'SImidrya .—Weight 246 
grammes, measurements 9x6x5 
cm., luwdous, colour of the flesh pale* yellow, no fibres, colour jai 
the outer skin yellow* to brick red, glands small white, slightly 



t Left ilioulilei'.** 4. Sinua. 

3. Banl cavity. it. Beak. 

Right thonl^cr. <!. Apex- 


‘ ^utulrrfu Jourwil of Ute Depnrtmi'mlof Ag^erdture, litngat, 11, 168, -Tan, 1909. 
* Prooeedtoga of the Amfriedo Pomologiod Sooiety, 1013. 
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rough, basal cavity slight, left slioulfler slightly higltev than rigji’t, 
beak slight, 2 cm. from a^iex, apex wAindeclJ weight of stone 37 
gramme^ and its measuremwts 7-2 x 4 x 3'2 cm. 

" Such descripticiis-will enable iis to put mangoes into classes 
subordinate to the main three classes just ftiontioned. These 
subordhtate classpfi wonhl be distinguislietl by tlie characteristic 
shape of thefrait, e.g., tjhe Alphonse class with high left shoulder and 
small or missing beak. Tinder this would come all the varieties 
of the Alphoixse shape, but differiiig in colour and taste, c.g. 
Alphonse, Fernandin, etc. in tabular form the scheme would 
work out as follows:— 

AVpJumse Class « Shape 


Name of raricty j TaKtf , Pulp Ocnernl dewription 


Alphoiifie V''ery luet-ionN nnf ! Kodtlish in the , Ltift Hhoiitilcr than the 

froi'rant., ' middle and pale \ riel\t; thin skin riosely 

yellow on the out-! attached to lleiih; doia 
: aide. ' minnto. 


Fernandin ... Very IneciouH 


Madaii Ban ... . liimcioii.t 


... I Bright yellow ... Bright red on uxpoHod aide 
. and yQllowiah-greon on non- 
oxpoaed aidethick akin 
cloaely attached 10 lleali; , 
Hiirfaco rough and warty, 
with Ninall yoilow ilota. 

i • 

.. I Veliowto red ; thick . Yeliowiab green ; h(jp.k alight- 
' conaiatency : no ' ly proaeiit; both ahonidera 

fibrea. mlling e(|iially ; amnll black 

' , ' dots prewnt. 


Popaiia Class 


Shape 


Popaiia 


Masana 


Slightly aeid, Yellow; rather 
pleasant, tough ; fibre small. 


Bitter 


Pale yellow tough 


Fruit bulged in the.imiddlo 
and narrowed at the stalked 
end; green to red dots 
proriitoent and close. 

, • 

Skin greeu anti orange,' amnll 
dots present; Iteak sharp 
and prominent. 


If we desired to make a world-wide classification we, sjiould 
make territorial classes tembodying the Indian, Wt^ Indian, Cuban, 
Fhilippine, &c., mangoes, and .these could again be grouped under 
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the two ^caU heads'of monwmbTyonic and polyembryonio. So 
fat only modbembfyonio‘mangoes are .known in India. 

A word or two regarding the origin of mango namen in the 
Bombay Presidency may not be out of place. 

" It seems that*the Indian is somewhat eccentric when he comes 
to mango fruits and tacks a fanciful* title on to every 

seedling that produces good fruits. A large number of these may 
frequently be traced to colour of the skin, shape, size, &c. The 
following instances will clearly show how some of the mango 
varieties have been named:— 


Bow named 
Prom outward colour 

tLape 


certain outside marks 

I 

else ' 


Biamples 

... Daiimbya (like the euioiir o( pomegranate). 
Kalya (dark coloured fruit). 

... BatH (like a bottle). 

Kelyii (like a plantain). 

Fopatia (beak like a parrot). 

Ladu (bail-iike). 

... Nakjra (one leaving prominent nose or beak). 
Bliokya (oiie with a hole). 

... Naralya (big as a coconut). 

Mahaliingya (like a citron). 


After some persons 


« 

After some tiUes or great personages . 


After some romantic ideas 


Alphonse (after Alphonso) 

Cowasji-Fatel (a proper name). 

Karel (Oarrlera). 

Collace (doubtful). 

Maharaja—King. 

M.ilutraiii—Queen. 

Badashsha- Kmperor. 

Baji Ran—One of the Maratha Pesh^-as. 
Birbal—Tlie prime minister of Akbar. 
Ohhatrapati—King. 

Madanban (arrow of Onpid). 

Diihoiise •• 

Bilkhnsh ) 


From consistency 


„ the smeil of the^uice 


Itehi-amba (curd-like). u 

Pithya (flonr-like). 

Khobsrya (like the kernel of a coconut). 
Shepya (like Ptuotdauum gnaeolent). 


ifttensurroundiD{p 


After the general arrangemenV oC the 
fruits on tto iufloresoence stalk. 


Sanndadya (Sannilad—Frosopis tpielgtra) that stood 
quite close to a mango tree. 

Wsriilya (owtog to its nearness to a big white ant hill) 
Warul meaning an ant-hill. 

mrimba }01uster-Uke. 


In some coaes where the fruits resemile each other in sha^^ 
but differ in other ckaract^, somd words dther denoting size or 
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, plaqe are preiixed, thus Mothi Pain denotesj that, it resembles Pairi* 
in shape but is big in size. Similarl;^, PacUcodi-Dodi and Hiswalplii- 
Dodi r^emble Dodi mangq, in shape, but are named afteis their' 
reopective places, asrf:h#y differ in other charactera. 

We thus find that the names give us no help in the methods 
of classification as, it is likely that the same name has been .given 
to more than one variety or the same variety may opcur under 
different names in different localities. 

The results of an arbitrary classification based on fruit clmrat^- 
ters may lead us some little way towards determining the ancestral 
type or types from which our present mango varieties have sprung. 
■This will be of great scientific interest, and may also be of practical 
value in assisting us to produce new forms. 

This year, both in Ganeshkhind and Bassein Botanical 
(hardens, hybrid fruits have been secured in first crossings of 
mango varieties. The fruits produced by the next generation will 
be awaited with interest as they may give us a lead in determin¬ 
ing which of the present existing forms are hybrid, and a hint as 
to their parentage. 



GRBBN-MANTJRINO IN THE OBNTRAt 
PROVINCES. ' 


nv 

llOBEttT (5. ALLAN, M.A., 
Prineipnl, Affricnllnrnl Nagpur. 


The problem of the Ratisfaotory use of a grecii-manuting crop 
ill increasing soil fertility is a somewhat <lilftcnlt one under the 
climatic conditions prevalent in the Ontral Provinces. Green- 
manuring can be used with one of several objects in view' (1) the 
grading up of poor light soils by iticretising the humus, (2) Ihc 
raising of the value of land which has physically deteriorated by ba«l 
farming, (3) as a direct form of manuring,'/.c., by the replacement 
of a (lertain bulk of farmyard manure. 'There is no doubt that in 
(2) and (3) the action is similar ; but in the foiiner the essential 
value lies in the humus supplied, in the latter the user’s attention 
is fixed on the mtrogen added, and the increased chemical fertility 
wliich may result. Tlie use of greeji manures in countries in which 
the climate, though ‘for a short, period wet, may bo described as 
arid, and in which humus appears to play a smaller part in produc¬ 
ing .fertility and a good physical state than in wettet'and more 
temperate conditions must probably be looked on as a form of 
direct manuring, even allowing that the humus added in the process, 
if satisfactorily performed, is of value. 

It is now proposed to deal with the material available locally, 
remarking by way of preface that except in one or two non-fex{)eri-* 
mental cases the use of this process of green-manuring has had 
for 4ts object, aireot .manuring by the replacement of farmyard} 
manure. After dealiijg with such* evidence an attempt will be meule 

( 880 ) 
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• to iHdicate what it would seem to. ])oint t6»ttnder looal condjtious, 
which are, after all, typical pf alaiige sectfou of fhe cohutry. 

Exeept in the case of paddy and pf oiie or two experiiiielit>s of 
soAiewhat doubtful f alue economically or otherwise, green-manuring 
has been a precursor to a rahi crop—almost Wariably Avheat. 

PlgrUs med for the purpose. 

w 

TJie following have been used. Bhiinehi {Seslninm), smi. 
{Orotalaria jmcea), tarda {Cassia ocMdentnlis), bawchi {Psnralm 
corylifolia), hdthi {Dolwhos uniflorm), wild indigo, hidoojira {Ver- 
notnia ciimea). 

All except the last named are legunnijous, tlie last belonging 
to the ComposHw. E.vcept in the cases of dlutimha. san, and 
hdthi, which J»ave been plouglted in where they grew, the othem 
Jiave been coUet'ted from other fields aiul apjdied by tlio «‘art-loaf|. 
The material was then ploughed in. This system is expensive ; pos¬ 
sibly jt is not economic, but*it a})])ears to have j\‘suits which may 
cast H«»me light on tlie ])roblem. 

The apidicatkm and methods of ini'ersiom 

» 

T’here are three direct methods of using a green <trop: 

(1) UollectioJi from outside, spreading and mixing wHh the 

soil by cultivation with the inverting plough. «»r even 

the <*ountry plongli, 

(2) growth and ploiigliing in, when of a ’desired height, as 

it stands by the use of an invertijig ])Jough, 

(3) ■ growth followti*! I»y the opening up of the H«?ltl wjth a 

<‘oiuitry jdough in the furrows of which^ fJie green crop, 

cut in bunches, is laid, and earthed up by the next , 

* • ® 

furrow. 

The last system is the lo('al coujitry mothod aud ensures, under 
some conditions, a better covering of a crop likescrw than simph 
use of an inversion plough unless following ‘‘ ]»la.»|\cr’ to lay tlu 
crop or used with a “ jointer ”*anll chain to iljag in the long stuff. . 
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There'are two meChods bj wMcIl an indirect use is made oi the • 
green crop. Thou^ neitJier are stnct]^ green-maniuing, the second 
<appeaVs to liave sound features:— 


(1) Growing a green crop and feeding it off as it stands. 

followed by the subsequent cultivation of the land— 
analogous to sheep folding on mustai'd in England. 

(2) *The growth of a rapid maturing ieguminous crop in the 

monsoon—its early haivesting for fodder or seed, and 
the subsequent inversion of the stubble, before sowing 
wheat, inigated or unirrigated. 


The first of these i^ perhaps not of veiy great value, because on' 
the heavy soils in wliich wheat is likely to be grown, feeding off 
(especially by sheep) is rarely likely to be possible without puddling 
the land. In spells of dry weather, however, dairy stock can be turned 
on early ux August, to graze off a san crop which appears to be too 
luxuriant and the immediate inversion* of whidi is impossible pwiiig 
to other cultivation \york, Tlie wheat crop following is generally 
distinctly satisfactory. 

Tlie second method is really double cr 9 pping. It may, however, 

• be coilsidered as partial green-manurbig and from observation the 
writer is led to believe that it is a practice which is applicable imder 
conditions wheji a complete invension is impossible. 

t 

Factors desirable in a grmt> tnanuring crop. 

We may take it that the following points are desii-able in the 
crop used, though few, if any, of such crops comply with th&standanl 
in all respects :— 

(1) A leiAy habit, and heavy growth, 

(2) ►a soft, non-tibrous character, indicating rapid decomposi- 

, tion, 

(3) a deep roobsystem, opening the soil, 

(^)* a good nodular growth, as indicative of rapid nitrogen 
ab^F!:i^tioi\, 

(6) a rapid, early grbwth.* 
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•Taking green crops generally, dhaindfi, baun^ ahd cowp^' 
Comply with the first condition; oowpea, *and Mdwyim the 
second :* dhaincha and tarota^ the third; dludmlm, san and* wild 
indigo the fourth; add «o», kadoojira, and tarota the last. The first is 
no doubt an important factor in areas like EasterrfBengal and Assam, 
and if a&sociated with two or three of the other factors renders the 
particular crop possessiflig them specially suitable for greenvmanuring. 
This no doubt accounts for the strong preference given to 
dhaiticlia in such provinces where water and time are not of special 
consideration. In areas with climatic conditions like those in the 
Central Pi-ovinccs, and in areas where irrigation cannot ameliorate 
* time and water defects, No. 5 becomes the dominant factor, closely 
associated with 2 and 4, thus making" san a moio suitable 
crop for these localities than dhaincha. We can thus perhaps 
divide the country into areas in which factors 1, 3, and 4 are 
most desirable and into areas in which factors 5, 4, and 2 arc 
essential. The writer’s observations have been in* areas of the 
.second type. 

Green-manuring previous to crops other than wheat 

OR BABI CROPS* 

This can be briefly dealt with and does not have much effect on 
the principles and difficulties of the question. 

Green-manuring before paddy.* 

This has been experimentally tried at Raipur. The green crops 
U8*ed are* van and dhaincha. The former is the more rnpidj the 
latter though standing the constantly water-logged state of the land 
better is very slow in the early stages. Both are ^wn at the break 
of the monsoon. As far as his memory goes the writey has nh^er 
s^n a tall, thick, or heavy crop of either at the time of inversion. 
Indeed the stand has generally been poor.* Inversion takes place 
before transplanting. 

The following is a* tabulated statement of ijesults obl^ined 
here to date. In all cases trahsplanting has, immediately followed 
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plojugliing Ih, tlie first Buries being so treated at the beginmng* of 
. August and tXe secbud about tAe middle of that month. 


191112 

Paddy 

«• 


101213 

Poddy 


J9U14 

Paddy 


Avenmre 



Oraln 

straw 

Oroin 

straw 

drain 

Straw 

Grain 

Straw 

(1) San' 

.570 ■ 

.530 

SOU 

R.50 

H10 

•79»t 

747 *! 

7.30 

Sawi (Dbain- 
cha). ^ 

6it0 1 

610 

CIO 

0.30 

010 

« 

920 

733 1 

720 

No manure .. 

4.50 

433 

300 

440 

640 

300 

3.30 1 

517 

(2) San 

49(1 

460 

H80 

S40 

7(MI 

SIO 

690 1 

7<I3 

Sttwri 

.VHI 

300 

00(1 

040 

S()0 

OIU 

6i7 1 

083 

No manure ... 

300 1 

370 

010 

C40 

470 

450 

40U 

487 


Averaee of hbu. over no manurelb. grain- 
„ foirri „ —2K1 „ 


'I’lie results of two yeara prove dhainchu to bo a little nioi’e 
sal.isfai'.toiy than mn. lu 1912-13 the luoiisoou was late and 
sawn was only some 5 inches higli at the time of inversion. In 
the otilnsr, ratli,(*r wetter, years the san^ suffered more from water- 
logging. Inversion and transplanting at a later date do not appear 
to add to the oufiturn ; thougli as a consequence of delay a slightly 
bigger crop may Ik*, inverted, yet the late transjdantation probably 
affeids the tillei'big of tins paddy. Tin; \m<,er ventures to suggest 
*i.hat ii better method, where, irrigation is available in the hot weather 
(whie.li, is not cormnonly the casein the Central I’rovinees), is to 
start tl^e. green crop a fortnight or so before the general break of 
th(^ monsoon. San. oiu;e (!sl.ablished is cajiable of stiindirig morii 
wat(*.i\ 


San lias also been used over all the inauurial pa.ddy series on 
t he Kipni to raise the fertility of the uninanuivd ])]ot witlioiit altering 
ils rehilive fertility iji the series. 

'riiere has been a general improvement over the series, but the 
relative values of 1 he manures applied in the scries do not appear 
to hayutbeeu maintained ; in live out ofsix plots in which bone du§t 
lias been the applied ariiiiicial, tlie effect of the combination has bubu 
,cxtTa(#rdtuA.ry. This is in line with HopMns’ system of maintaining 
soil fyi-tility and^feggi^t’s note to *thc IJoaixl of Agriculture in 
1911. 
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’ The following figures to illustrate thtf®point ane taken frpni 
tlie Raipur Farm Report, 1912-13:— 


f 


Series transplanted paddy wUkoid xrrigatimi. 


Before green- 
manuring. 


After green- 
manuring 


Aveiage 
inereaeoil yicliiti 
of filioephatu plots 
due to green 
manure 


Average yield of plots to wliicli phosphate ' 
was applied. 

Average yield of plots to which no phos¬ 
phate was applied. 

Average increase due to phosphate 


lb. 

Ih. 

ii». 

1,40U 

•.MM.3 


i,.i4e 

i 1,412 


144 

an 

I»7 


1912-13. 


Series irrigated transphmted riw. 


Average yield of plots to which phosphate 
was applied. 

Average yield of plots to which no phos¬ 
phate was applied. 

Increase due to phosphate 


Beforu ^ 1 * 061 ) | 
manuring 

After gi-een - 
manuring 

Average 
increased yields 
of phosphate plo<< 
duo to green 
manure 

lb. 

1,190 

lb. 

1 . 77:4 

• lA. 

l.tIGT 

i.277 


i:42 

496 

1 <164 


1913-14. 

Scriep of IramjflatUed 'isnldy irithoul imgulmi on dilferenl 
plots from those mcd, 1912-13. 



Before green- 

After green- 

A verage increr«wd 
yield of pLbsphatc 


maniiriDK 

manuring; 

plots due to fireen- 


lb. 

-.« 

lb. 

manurtni; 

lb. 

Average yield uf plots to which phosphate 

1.004 

i,6o;i 


was applied. 




Average yield of plots to which -no phos- 

i,;Mi 

1.2b 

i . 

phato was applied. 

. 

1 • i 

A'ncrease duo to phosphate 

UK : 


204 
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The oilly aytificial ^soanure m the rest of the series which has 
• apparently b^n afihcted by the preseuce of the green manure and 
kas redcted on the paddy is calcium cyanamide. 


Before (tmn- 
manoiiiiK 


After green- 
luannring 


Inoreaied jield 
due to green- 
mamiring 


lb. ! . lb. i lb. 

Average of 3 ulota dretaed with ealuiam 

oyanamide ... ... l.QUS 1,81(1 j 289 


Clenerally speakii^ green-manuring pajrs in paddy cropping and 
can be recommeiuled for practice. Probably the results are enhanced 
if the sowing of the green crop can be done before the monsoon 
. and if the gi een-manuring treatment is accompanied by the use of 
phosphates, which in the opinion of the writer are best applied, 
at the time of sowing the gi-^en manure crop. 

(Hreen-tmauntig for Marif crops tl\e year previous 
to the crop. 

This is not a practice which is likely to become common. It 
hM only hpen adopted with favourable results by the writer in one 
or two non-experimental cases where land was in poor condition. 
There is only one case to hand of actual experimental ti-ial. TTiis 
was in a wheat-cotton rotation; in oiie plot the wheat was gi'cen- 
manured and in the alternative plot unmanured. 

The following fe the average of the 12 years in which the experi¬ 
ment was conducted:— 


Oreen-manured every altamate year 
. before wheat 


! Unmanured 

I 


lb. 

AveAge return wheat ... 48S grain 


lb. 

268 grgin. 


aAverage retnrn csotton ... 838 Kapaf- i 274 Kapat. 

i I 

—-WTI-—--— 


The'green manure applied for the first 8 years was Pswdea 
corylifolia and l^futerly Pernonia cinerea, in both cases the weeds 
wBre collected from waste areas and' spi'ead on the land and ploughed 
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in. In no case is there any record of the an*fiunt of g^n stuff us^tl.’ 
One or two cotton growera have adopted a somewhat’similar treat¬ 
ment—when cattle manure is too expensive for use on a’ large 
scale. 

San or saivri {dhaimlia) is sown, ploughed in in August, and 
followed by gram that year, giving place next year to cotton. The 
followers of this system, which is probably basjetl on the experiment 
quoted, were perfectly satisfied with the results they got with their 
cotton, which were well above the yields on umnanured land. 

(iREKN-MANUBINO BEFORE RaBI CbOPS. 

On this point a very large number of .experiments Jiave been 
done. The practice appears to have certain obvious advantages if 
it can be done on an economic basis. All the problems of this system 
of manuring centre round the questions : ' Uiuler whuf coiwlitions 
can the system be commended f Whai factors will lend to a satis¬ 
factory result or the revcise ? What modifications will render it 
applicable un«ler climatic conditions which axv. citlmr obviously 
unsuited to the ordinary forms of application or apt to render them 
unreliable ? 

Tn attempting to ausw'ci these cpicstions partially it is proposed* 
to leave out entirely the consideration of those areas in wdiudi the 
practice appears more or less bound to be satisfactory- -arcjvs under a 
heavier and longer monsoon, and areas in w'hich aiv ample canal 
irrigation can l)e used to replace the natural moisture- -partly because 
the writer has no direct experience and partly because jis far as can 
be deduced from experiment under less satisfactory conditions, 
they do not offer any very serious problems. Consideration w’ill 
therefore be confined to green-manurii^ before dry wheat, 
and green-manuring before wheat whtn a limited inigatipn* is 
possible. 

Green-manuring in the experiments at Nagpur has taken two 
forms:— 

(а) The use of iocal weeds collected and ploughed in., 

(б) The use of son as a crop sown for the purpose. 
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I ^ * 

In thi? fiiifiir series SiLeire hi^ve been three experiments each of 
I 10 jeans* duntfcion, the zeshlts were, on im average of 10 jears 

• . .«r • • 



■ 


' 

Ib <l)'Or«en-ia»Dn»6d 

: 831 

Vlnerraite ' * 

... 142 

■ ''Sto BHinara f' 

492 

f 


In (3) Q^n>awiidi«d 

620 

I 

... wS 

9 


VIncrease 

Nomuiura 

... 324 

f 


% 

In <3) Onini.inBiiurod 

.. 412 

. 



>Inorea8o 

•17 

He manure 

365 

1 

386 

t' 


Amreen 

128 


In the stiiies, there have been two experiments of long ' 

eontiuiied character, the first irrigated and the second uniriigated. 
ITie average of 20 years’ results were : - 

lb. 

(I) Oroen-manureS with lOM » 091 ) lb. 

Vlnorukiio 199 

Unmanuted ... - ... ... 495^ j 

(3) (iroeD'inauuiod ... ... GOo ) 

Vlnureaso 

lliimannrod ... ... ... 489 ) 

The green pianure ala'a)^ appeal's to have been ploughed in 
.about dihtf 20tli of Augusti If wc can phnre any reliance on these 
expeiiments there is a tendency towards better results in the first 
series ’than in the .second, in the absence of irri^tion. In these 
experiihcnts thei'e ajipears to have been no very great effort to stick 
to the same weed hadoiyirtt {VernbiiUhci'nerea) and hawacfii {Psortilm 
conjKfdia) and even cut mn being used. The chief value of these 
experiments lies in their indication of the need of water for^satis- 
factory results and in tlieii* support of the experiments now in pro¬ 
gress at Hoshangubad where twota is used on one plot, being cut 
a^d applied, and sun iu,another, grown and applied. Here also 
wo have a bigger gain from the former, 

• . WbcalKi^u. * Ualii uVM'.VOi a 

lb! ■ 

.Uinaroteidot ... ... 916 146 . 

iS) Oiv plot / - ••• '*111 

(8)‘;UiiiWky«#«d ..; , „ 77« 

ns ^he 




L GRAPH SHOWING THE RELATION OF TH 
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’WHEAT YIELD, AFTER GREEN-MANURING 
■IVERSION OF THE GREEN CROp). 


TO THE 

I 



Below tliiiyiiBO ' 
green'atmoreil 
gave leu'tlian 
nnmanured lanii. 


Rainfall after plongL'og in 
I^erence batwean grasn-i. imarad and 
nainaaarad land in pound i of whoat gram. 


























aRERN-lifANlTRINO TX ^1/ CR xtttAK 'I'llfl'tt 

•Tlio principal rcqiiiiviDontu l^r snccoHHhfr itwsi^i-injmiwniig *afo 
tlie cainplote or practirjilly coilipllte deWJfitoWitioifiiJ tlio gro,c*n- 
niamiriug crop iu tho soil lioforo the (Top wlich it-is iiiteiuled to, 
nianure is sown, suffieieney of water in Vie soil tf> permit of 

the full development of tho se^eond crop. KotTmire ij»ip<>rtant-. In 
the wri<«er’s ohserYation the. presence of malecomposed ami. decom¬ 
posing organic miiterial in llio soil at the. tinu^ of wlu'at sowing 
lojwls io defective, germination and to the early death of many ger- 
minat-e^l plants, which s«l)se<jiiej\t irrigation, though il. may inahe 
good the sullieienoy of water for Inter development, cannot reel ify. 
Not infrequently the <le.ath of young })lauts »ind(M.- ihe above condi- 
• lion could not be attributed to a deftnite lack of suHicicMil moisture 
at tjie time of thei" death. 

iSiunressful deconipo-sitioiv before the sowing »*f the main croj)» 
appears associated with I lie quality and tJie c|ia.ra«‘ter of the gro.en 
crop, the moisl-ure jw(*ived between plougliing in and sowing and 
tlic lime w]ii(ili is allowed to,elaj<se l)et;ween these t.\vo ope.i‘a.tions. 
In the lli?-ee experiments with green manure! a.qd jio manure in 
series 1, an<l in the imirrigatcd experiment in series 2, (p. 388) 
where ojdy iiiitural preci[)it.jition between ploughing and sowing 
was relieid on, the bettei- aveu'agc increij»ses shown ijii w'vies I 
as a whole over experiment- 2 of serie.s 2 sin! siccounted for by* 
(a) the sniiiUur amounts of green msiniire used in tlu‘ fiist oi these 
lwoseri<*s and (ft) the soft fibreless cJnirsicter of the materisil used 
in experiments 1 sind 2 of tlie fii'st series. Tlse gresit.<!r sulvsintsge 
gsiined in the experiments 1 and 2 of tli-* fust series in which 
kadmjim sind htivuchi were principsilly used, as agaiixst cut mu 
the 11 loSt frequent source of supply in the thini exp»u-iment of 
series 1 may be put down to the same reason. 

The importance of a sufficiency of moisture to allow of decom¬ 
position of the green stuff before spwing and the subsaqupnt devblftp- 

) i 9 .ent of the wheat crop is clearly shown on reference to Jbhe-'two 
giu-plis opposite. The first of these shows,tlie average gain of wliegt 
from all green-nihqured plotsi^etween 1884—1903 over-uijmanured 
wheat in comparisohj ^ith the rainfall received after ploughi,ng iuii\^ 
Avith the notable h^^tion-* of * the jfear 1891-92,' for which the 
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A\rit«r I Hit giv^j np eiplauation, the two curves follow each other 
fairly closely. The second of these shows the results of an 
existing experiment 'n three satisfactory experimental years, i.e., 
years in which greeii-manuring was not vitiated by external factors, 
fer instance stray cattle as in 1913-14 and ploughing in when the soil 
was too wet as in 1912-13. In this experiment quantity and quality 
of material and to some extent the length of time which elapsed 
between ploughing in and sowing may undoubtedly be credited 
with some share in the residts, but the remarkably close connection 
]>etween the outturn and the amount of moisture I’eceived between 
ploughing in and sonnng indicated the gieat importance of this 
fatstor. 

Tlie writer is convinced that if even inigated wheat is to benefit 
by green manure, it is more important to irrigate before sowing 
the wheat in order to get a successful germination and establishment 
of the crop, than after, if tin rainfall between inversion and sowing 
is short. Certain figures from Raipur support this statement and 
the generality shown in tlie graphs from the experiments on the 
Nagpur farm. 


! Approximate 

1 <W of 

invei-aioii 

l Kain before 
sowine wheat 
anaafter 
ploiiiihinf' in the 
: creen manure 

Approximate 
imcet-inii 
liefore aowinj; 
wheal 

(lain 

liOM 

; 

i 

lb. 

lb. 


19084I!I ... .. ! l-9es 12'3" . 140 

i«ioio . , 1-5) 00 i .. no I ... 

15)10-11 .. ... • i-9-n) r»«* .„... ... I 310 

1911-12 (1) ... . '■ 18-8-12 10-79* .3* ' 110 j ... 

.... 2 ) .. . 1-9-12 7-10" .3* 4.3 | ... 

1913-14 (1) . . 17-8-12 7-48" ... i 25 

. (2) .. ... 298-12 5-ft3" . ... 11-.3 


In the first three years irrigation was given in the cold weather, 
Tiiis does not appear to have made good the deficiency in 1909-10 
and 1910-11. The natural rainfalls of the years 1908-09—1909-10. 
w^’re practically the same as the total water of 1912 (1) and (2). 
The resultfi are similar. In the other hree cases tho loss over the mx- 
manured plot varies inversely with the amount of rain. The results 
follow those of the two graph i. Bainfall or wr+j below 10" product 
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a Ices or an linpaying gain. The time whip\idapse<^ after pioug^^ 
was sufficient for decomposition*pr3vided*waterAvas -ifitecient w^en 
plough^ in was done as la^e as September 1st. Within reasonably* 
limits i^m the time V«^owing, provided sufficiet't moisture is present, 

’ there is generally sufficient time to allow of complete or practicaUy 
complete decomp^ition. Earlier inversion is in short of mor^ value 
for the additional chance it giv^ the land of. catchiiig ^ra rain to 
produce decomposition than for merely the extra time it gives decom¬ 
position under ordinary circumstances to do its w'ork. If moisture 
is ample, too long a period between inversion and sowing may 
indeed cause partial loss of the manurial value of the process. In 
the dry areas in which the writer is engaged earliness is important 
as giving a better chance for a sufficiencj^ of moisture. The only 
alternative to irrigation after the monsoon and before sowing wheat* 
is to start the green crop earlier by the help of irrigation Ijefore 
the monsoon and thus bo in a position to plough in a larger bulk 
earlier, getting thereby a Jonger spell of natural water to assist 
decomposition. As irrigation water is, however, •piore likely to be 
available in September than in May or June the former is likely 
to be commoner practice. 

The figures at Hoshangabad (see tl^^ table on the next page) do 
not follow those at Nagpur and Raipur with anything like the same* 
exactness. On tliis farm we are dealing with a particularly cJayey 
loam which holds the moisture. The difficulty of green-mamiring is 
to find a day in July and early August on which the land is fit to 
plough, while the retentivencss of the soil assMs any slight falling 
o£E in the rainfall. The ^vriter is inclined to agree witji Mr. Evans, 
supported by his own series at Nagpur in the present year tl^at the 
factor of the condition of the soil, when ploughing is done, may 
entirely mask the effect of the manure; if ploughed too wet the 
bad effect produced on the tilth, is greater than the good d«)he*by 
, the manure. 

I ‘The writer is also of the opinion, though not in a positiok.lp, 
give direct prodf. that as fa,|i as wheat is concorued, on^dry soils, 
the growth of a legupfe which can be cut down and removed Jiy tlm 
'middle of August, lc4i»y^bly as'effecdve and safer, "for the following 
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wheat crop. More unifonn and re^lar vi^eati Pe1^i:i|p|s ^ve b^u 
obtained bj growing aan apd cutting it asi'^lodd^ in August, 
than by ordinary green-maaiuring. And with irrigation facilities 
^ Mit. donston has got’oxcellent wheat results foUowii^ groundnut, the 
latter crop being in his case irrigated, as the gtoundnut is not off 
the landfsoon enough to permit a collection of natural precipitation in 
the soil. For tins reason it is probably, justifiable to look on the 
factor “ Increase of Nitrogen ” as the principal object in view, and 
to regard this double cropping with the inversion of an appreciable 
leguminous stubble as a form of grcen>manuring. 

As regards green-manuring before wheat under dry conditions 
in climates of the Central Provinces t 5 rpe, that is with a rainfall of 
say 40" in the monsoon compressed into tlie period between 16th 
Juno and 16th September, not infrequently beginning later and * 
stopping earlier, experience seems to show:— 

(а) that earliness of inversion i8”more important than quan¬ 

tity, 

(б) that the material should be in by the firs^ week of August. 

It is desirable therefore to sow with the first rains 
and to use either a quick crop like san or to collect 
weeds and apply (a method on the whole, .which 
appears to give better results but at too costly a rate), 

(<j) that success is not likely unless at least 12" or better, 

. 16" of rain is received after ploughing in whiltf below 
9" or 10' the results are not safe and the process is 
definitely inadvisable, 

(d) that the condition under which ploughing is, done must 

be kept in mind in judging the results and "the effect 
of getting on the land at the wrong ^ime allowed for 
if necessary, 

(e) that when irrigation is available, either earlier sowilig of 

the green crop is advisable, or, if the natural pnecipita- 
tion falls below the minimmir’of 9" the use of waW. 
to supplement tbj natural precipitation in rotting the 
green m^ure. Such irrigatiou must be applied before, 
not afterv^wing the wheat, ^ 
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jn,Glh3aK. vifhere a ^infaU oi 12" after August the Ist- 
'• caruidt be 'relied on, Sqme increased fertility can be 
gained by the growth of a legume and its use for fodder 
in the monsoon. In this (<ase«ift* is desirable to inVeij; 
the Stubble by mid-August so as to allow of consolida¬ 
tion by the latter rains before sowing wheat. ‘Probably 
6"-7" of rain after this will .produce a satisfactory 
wheat crop. Unless guided fertility is however essen¬ 
tial, witb a low late rainfall a cultivated summer 
fallow is probably safer practice, 
in areas with a rainfall of less than 35* of ordinary mon¬ 
soon distribution, green-manuring for a rabi crop w 
practicaUy out of the question. 



MANGO-HOPPER CONTROL EXPERIMENTS- 


n? 

E. BALIiARD, B.A., 

Qovemment Entomdogint, Madrtut. 


Experiments in the control of the n^ango-hopper Idiocenifi 
niveosparsus were begun at tlie end of 1913 and beginning of 1914. 
Tliese were initiated too late in the season to Ixs of any benefit to 
the trees experimented upon and no • results of any value were 
obtained. 

In December, 1914, another series of experiftients was taken 
in hand. These were carried out in two tracts, one near Salem in 
a tope belonging to the Salem Zemindary at Varagambady and 
another at various places round Chittoor, 

Both were conducted on the same phur. The results of the 
control measur^i taken in the Chittoor District were largely* of no 
value as the flowering season was a bad one. At Varagambady, 
however, more conclusive results were obtained, and it is with these 
more especially that this paper deals. 

Fjfty-five trees were selected for the experiment. ,These trees 
were mostly fifteen years of age and were all grafted tredb priding 
valuable fruit. The whole tope, which was divided ipto two portions, 
consisted of some 800 trees. At the, ^^nning of the season 
’owing to some unknown cause, there were only con^arativeljr few 
hoppers and at firat it seeriied as though the experiment would be 
ncbnclusive for this reason. > 

As the season progressed tdve numbers increased, but* the condi-,, 
.tions were not so serious as they were at a"* corresponding season irf 
1913-14. On the wiP^le,. th^ results* obtf^ned were sufli9ien% 

( 395 ) 
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eijcouragingiip^ve hci^esof eYen more* complete success in»the 
1015*16 seasdn. 

The Pest. 

Idioc&rus niv^spars%i8 is the cause of great anutfal loss to 
mango growers of Cliittoor and Salem. In a bad^y attacked mango 
tope the trees are covered with sticky seerption, the flower shoots 
blacken and wither and no fruit is set. The continual lap-tapping 
of the insects as they fly from leaf to leaf resembles the sound of a 
shower of rain falling on the trees. A really severe attack means 
the total loss of the crop and the greatly diminished vitalily of the 
trees. * 

Idiocmis lays its *eggs in littie slits made in the tender • leaf 
and flower shoots. There are apparently many broods in the year 
and the life history is a short one. The young hoppers emeiging 
from the eggs feed at once <5n the leaf or flower shoots, and the little 
black marks made by the continual puncturing of the tissues can 
easily be distia^ished. Eventually' the flower shoot is either 
incapable of producing fully formed fruit or else dries up completely. 
In addition to^the puncturing of the tissues of the new shoots a 
large .quantity, of “ honer dew ” is secreted and covers the leaves 
of the affected trees. 

The adult insects are extremely, active and are therefore beyond 
the pdwer of the spraying machine to harm them. 

With this fact before us it was decided to begin spraying 
direc% the young 'shoots were formed so as to IdU as many 
nymphs asi possible before they attained their wings. 

fflie 'insecticide selected was Crude Oil Emulsion, and it was 
applied by meap^ of a Holder pressure sprayer of 10 gallons capacity, 
l^lb. of emulsion was use^ for 10 gallons of water. 

^ *A careful'wajtch was kept ou'the trees, and as soon as new shoots' 
were put forth, spraying was begun. * Inevitably some trees wei4 
oprayed more frequency than others as they flowered or put 'otlt 
new 'lease's earlier than others. V 

Once a t^e had pt-oduced new leaves k was sprayed once m 
bvery ten days and Iptterly evei^ £ight*d^ until the fruit hro 
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. set *nd it. was considered, to be beyond tbtf powertyf JjRe pest $o 
harm it. In future experiments the sprdying’will be done every 
eight dnys from the beginning. Spraying lasted from the beginning* 
of December to end o^arch. 

The spray was distributed over the whole l!i*ee and the trunk. 
Special attention was paid to the leaf shoots and flower heads on 
which the nymphs an4 adults clusterec^, Towards the ^nd of the 
experiment one or two sprayings were done with a Fish-oil Soap 
made by the Oil Expert to the Fisheries Department, Madras. 
This was a most satisfactory mixture for it stuck all the insects it 
hit to the shoots, leaves, etc., upon which they were resting, and 
*one could see the gratifying results of the havoc which it wrought 
in the ranks of the hoppers. Tliis soap sliould prove superior to 
crude oil and will probably be cheaper. 

The total average cost of the sprayings was estimated at 8 
annas a tree. This is a v&cy liberal estimate, to 7 annas being 
probably more nearly the real cost. But even at 8 annas the cost 
was justified by tlie results obtained. In the previous year not a 
single mango was sold from this tope, and the crop owing to the 
hopper was a total and complete failure. 

Appended is a table showing the nuegber of tregs sprayed and 
the harvest gathered thcrefroni. The control trees were taken 
at random. One of these produced 500 mangoes, but was absolutely 
exceptional and had not suffered at all from the hoppers*. Tlie 
remaining trees were much closer to the usual condition of trees 
in a badly attacked tope 

^ IJie total number of fruits gathered from the sprayed trees 
amounts fo 2,044. Five of these trees produced no flovvers at all 
and nine flowered so late in the season that in apy case very few 
mangoes could be produced. If the harvest from No. 1 control be 
’ deducted, as it legitimately may be since it is obyiodsly an abnor- 
inal tree, the yield from the iinsprayed trees was 64*2, 

• * This would bring in a return of Rs. 24, Vhde the sprayed tr&.c. 
would be worth Rs. 80, at Rs. ^ per hundred. If Rs. 25 Wdcviuct-, 
•ejl for the cost of spi^aying a substantial profit is sfill left. There* 
is little doubt that sprryiqg is'profitable. 
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Either produced no liowore or llowcired very late in the aeaeon. 



NOTES. 


Karachi Milch Cattle, —This question 1ms been re-opened 
by the holding of the first cattle show for these cattle in conjunction 
, with the Agricultural Show at Laudhi Farm in January 1915. 

^Tlic real milch cattle are only found in the Karac-hi tract which 
is not alluvial or at least has not been laid down by the Indus. In 
this tract there is little cultivation but good gi-ass grows after ruins. 
The tract extends from the west J)ord<p.* of^the 1 ndus delta to the 
Kohistan lulls and across tli§ Hub river into Lsis Bela State. 

The cattle owners ofteis vrith 5 or 0 cattle iqncf^e luiite under 
a zemindar and form a temporary village within easy reach of 
Karachi. In this village the milch cows and cfdves are kept. The 
milk is taken every day and in some cases tw’ice ?i day^by camel 
to Karachi to the barda who retails ft. The mtlk forwarded is* 
credited to their account at a few annas per seer less than the 
market rate. The hania gives them bran, rice bran, cotton seiid, 
gram husks and cleanings from dhxd, etc. This is taken ba(‘k daily 
on the return journey. The cattle are yiut out toigraze in the morn¬ 
ings even when owing to long absence of rain the country looks 
absolhtely bare. They are brought in at mid-day and'*the mixture 
of bran and grain put into a tub and made into a sloppy tmsh. 
This grain stufi is, needless to say, charged by Mle Ixinia at rates 
, much higher than the cuirent market *qlBotation. 

The dry cows and yomig stock are either ‘ seht to fiiind’ aathe 
oviners say, i.e., to Indus delta, or towarj:l{f the Hub and Kohistan 
to pick up what grazing they can get. 

The ownera are net cultivators and grow no grain or foddeif’ 
(hops of any kind. After good rain the’grass springs’tip very quickly 

'• - ( 599 ) 
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• and is of «xcel]^i].t qusUty but the raishiJl being only about lilrlS 
inches per ^gar ii^ piuch» too tfacdltain to give a constant supply 
of gra^. , • * 

As far as the question of Karachi m% "Supply is conc<nmed 
tfce present arrangement seems to be much preferable to keeping' 
large number of cows in dirty hovels stall-fed ai^ without«exercise 
as can be seen in Bombay, etc. The cows are in the open and 
exposed to the sun, they get much exercise and the milk'produced 
seems to be entirely free from danger of serious septic contamina¬ 
tion. Of course when it is being retailed in Karachi, dirty water, 
etc., may be added. There are also some dairies in Karachi itself 
to which the above remarks do not apply. 

There are no figunes available to show what yield of milk a 
good cow will give in one lactation period. In the Poona Civil 
Dairy 2,000 lb. is said to be the average for Sindhi cows but as the 
conditions under which the cows twe kept in this dairy are as different 
as they possibly can be from those pi’evailing in Sind this figure 
can have little value. Daily yields of 3 gallons are common *with 
4 per cent, butter fat. 

It is mxdoubtedly a fact that there are some excellent stock 
but it w a moot point whether there arc any owners who are con- 
*stantly breeding from their best animals only. It is probably a 
fact that a stud bull being sold at a good price a cheap poor animal 
is prothiced in his place. 

There is a big dejiiaud for good Karachi cattle. They are 
exported to CeyloU, Straits Settlements, and other parts of India 
and to Japan and the Colonies. There are several regular export¬ 
ers wjio buy in Sind and Las Bela. Prices have risen * rapidly. 
Fifteen years ago a good cow could be bought for Rs. 60, and now 
Rs. 600 have beeh offered for the best. 

' 'A good jnilch breed is a valuable asset to the country and it seems 
the general opinion that the best of Karachi cattle are being denuded* 
by^the export trade, aud> that deterioration has set in. Whether, 
this i^ SQ or not it would seem that the breed stands in great need 
. of some systematic work being carried out In its native country. 
In the writer’s^ opinion this need would. llest be met by th^ 
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estpJblishment of a stock breeding and dairy'farm npmev%ere lie^ir' 
Karachi. 

The land for the faim jvould have to be fairly level, free frong 
kcloi' and with sifb^il water near the surface. The soil in the 
Karachi tract is generally of a light sandy natuae and quite favour¬ 
able fo3 growing,good fodder crops as maize, guar, berseeni and 
lucerne. With water within 10 feet of the surface a supply of 
green fodder could be cheaply grown all the year round with water 
pumped by an oil engine fronl open or tube weUs. One hundred 
acres of well cultivated fodder crops would be ample for a stock of 
30 cows with young stock and bulls. The necessary buildings 
could be cheaply erected with iron work and corrugated sheets. 
About 200 to 400 acres in addition of rough grazing would also be 
needed. This would provide ample exertdse and good grass after- 
the rains. 

The site would be a mattet for '•consultation with the local 
authorities. Such land coidd probably be obtained^ in the Gadag 
plain. At present it is only ^azii^ land and nd*^. cultivated, so it 
could be acquired at a small cost. 

To stock the farm, young stock about 2-year old would be the 
cheapest to buy and these well fed up should produce good ]uaterial 
to work from. 

When the farm is in a working basis the milk would be sold 
in Karachi and a supply of good bulls would be available “for the 
various herds. The farm sljpuld show a return on the ca])ital 
expenditure. ' 

The great benefits of such a farm would be th# possibility 
of selection on the basis of the milk yields and Imtter fatiinduch 
would be accurately kept. At present there arc ^ data to go on. 

The proposed farm could either be.i^ the sole charge of the 
Civil Veterinary Department or in the conjoint chafge<K)f th^ Civil 
Veterinary Department anti the Agricultural I/epartmeMt. *The 
establishment of an efficient stock farm’seems to be the oldji, 
means of meeting an urgent need, placing a few stud bulls ab v^anoui^ 
points in the district would have little or noJeffect oi^he situation.—* 
[G. S. Hbkdebson.] 
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, 'Osiooft^^ ^Dakossods WpD m B|B8EaM.-T>fiei!a6lhii 
Hum akfeandrinumj a griKlxti^j iifi<&)g favour as a 4plil >ooaaou 
dodder crop in widely’ separated pai’ts.of India, and since^it was 
iutroduued from Egypt a few years i^o, noi/ds have app^ufod in 
periodicals and re^rts recomniending the cIovot to stock'keepers. 
But insufficient notice has been taken of Chicory {CJiicomm IiUjfiut) 
a deep-root^ perennial herb, whicJi is a gross and abundant weed in 
Berseem crops produced from Egyptian seed. And as very little 
fierseem seed is harvested in India, and Chicory appears to be 
always present in imported seed, it behoves those who grow Berseem 
in India to weed out (Jhicory rigorously, especially where Berseem 
is pennitted to ripen seed, loi this deep-rooted perennial herb, like 
most of the Comimtta, jlroduces a great quantity of seeds which are 
'leadily dispersed. When it is established, Chicory is even more 
difficult arul expensive to eradicate than Garthamnus oryamrUha .— 
[W. Robeetson Brown.] 

In the Annmi of Applied Biology, V\)l. 1, Nos. 3 and 4, Dr. C*. A. 
Barber has contributed an article touching some of the difficulties 
winch are met with in the improvement of Indian sugarcanes. It 
is well* known tjiat by far, the larger part of the sugari'ane crop in 
India is grow’u in the North where the canes are inferior, and the 
questioh naturally arises whether improvement may not be obtain¬ 
ed mostl apidly and economically by replacing them with better kinds. 
J)r. Barber disemsses the four different ways in which this may be 
done. 

• “ (1) Tpe iHtrodujctioa of exotic cams whicit have proved of value 

d8eivhere.—Tiii& method has been the main line followed Ikfr many 
years all over iroiu Madras to Peshawar. Thick, tropical 

e&tm, the relics of successive.importations, are everywhere met with. 
But it* is geRerftlly^ found that tliese thick canes have not time to 
mature iu the north during the shoit, hot; moist period. They som^ 
.tin^ grow suiprisin^y ^wll and are full of juioe, but the ripefiii%. 
prooesfi trhich the glucose is chanegMi to cxystaUisable snoioae i$ 
•drrested %Ad, altitough extensively used as fndt and eaten raw; tiisae 
thiek ejeotio canes axe gaierally uselhss (or the tiianulateinii oi 
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It ^ ipowibld thwb.^wttau| mrlsr icArieiaes ^tili be jhA 

with, or that ehaagot in iKkafy^eat m^y lead to’ impaovettient along 
thiB lijje and Jbis is ftot Heidig hn^ sight of, but we have the advantage 
at dbtiud demonstHiltll^ behaviow all over the country and 

the prospect of fnocew is hot euoouxaging. 

(S^ Th» fr^onepartofTndHttoan<4her^-~T)m 

method of impTOtmnmt is known to the cnltivatoi; He is not 
only acdhstozned to't^ trial of new varieties valued ehew here, but 
,is acquainted with the advautt^ ol occasional change of seed in the 
sune vanety. Exchanges of varieties are being acfavely carried on 
by the Agricultural’I)ej«utment8 of the various Provuices and occa¬ 
sional advantage accrues from this. (Collections of different varie¬ 
ties of sugarcane growing together arc a Constant feature on local 
farms. The fine new canes introduced into Madias through the* 
Samalkota farm are now to be met with in every part ol India, even 
extending to the Korth-West BVohtier •Province. But success along 
this line is limited and, intbemaiu, the introiluoed kiud'i caiuiot bold 
their own against the best hictl kinds, the latteh themselves being 
the outcome of centuries of selection by the cultivators. 

(3) The impromnevi of local cams hy aelectim and the lAser^ 
vatiou of sports.—This method has perhapp hardly r^eived the atten¬ 
tion duiiug recent yeara that it undoubtedly deserves, but there are 
special difficulties in the way with a cro]) that can only b# fizudly 
judged after it has passed tlirough the iniJJ and been ohenucidly ana¬ 
lysed. The sugarcane has, frqm time iimuemorial, been propagated 
by cuttings, and it is difficult to determine whethw chance variations 
in grow^ are or are not due to better local treatment or feeding. 

• ' ( 4 ) ’The prodwftion of aeeHittgs,- This has been Iricd, many 

India, bat in the past always unsaccessiqUy. The experi- 
nMti have not always been conducted jreiy carefully, aiul on the 
fomoa^ of the uisw d^iartmeut.it was decided td oxamiiih the 
matter afresh atidlsy tad^ternuue the cause of failure in^the’face 
of? the sncoessfol Mtiiti obtained in Java, the West indies uml 
elsewhere. The sojhtikm of tbo problem turned out to *1)0 lemark*^ 
pldy rimple. Ah|Sioiri‘|^'|h!e etperimbtits vsere madp in NorthrindU 
it tnaepfrea staliiw da not n^aturo and pollen ;8 not 
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fomed in the cMtie floweis there. A eoimry glance showed that 
th'is’was not the case in South India, apd in the Oovemment farm 
opened at Coimbatore in the Madras Presidency, some 40,000 
seedlings have been raised during the past twc years.” 

The chief problem, that of obtaining seedlings, has in the main 
been solved. But a number of difficulties have cropped up which 
•Dr. Barber lias detailed in that article in the hope that help may be 
available from the great body of those interested in plant-breeding 
These difficulties have been admirably summarized in the Inlet 
nalumal Sugar Journal, June, 1916, which has published this article 
in an abridged form. We reproduce them in toto for the readers of 
this Journal. 

Briefly stated these difficulties are as follows;— 

” The lack of control of the flowering; there is no means at 
present of inducing the canes one is most interested in to flower. 
This arrowing of the cane is comparatively rare in North India 
though it occasionaDy (Kscurs over large areas. It is believed to 
be commoner in years of drought. The available data suggest that 
in India the flowering ensues whenever the flow of sap is interfered 
with, whether by the paucity of water or the unhealthiness of the 
root syctem. 

“ Then there appears to be a very close relation between richness 
and purity of juice and the vigour of growth, only unfortunately the 
two appear to be in inverse proportion, the smallest and most meagre 
seedling canes having the richest juice, and the most vigorous ones 
the poorest. Yet the main requisite in a seedling is not only high 
percentage of sucrose and purity of the juice but also a large 
quantity ot sugar. 

“ Then there are difficulties in selecting suitable parents and 
inducing them to flower together. Is it possible to ensure that the 
seedlings obtained are real crosses and not the results of self-fertili¬ 
zation ? And is it possible to decide the parentage of seedlings by 
observing their subsequent habit and growth ? For this purpose a 
very complete knowledge of the morphological difference of the 
parents is required. Some progress has been made already at the 
Indian experiment stations by recording a remarkable number of 
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miaute distiixguisliing cl\|iractets q{ difEersfit can^.^ ^ 'Bie wor^ id 
still far from complete; but a natiubl systfem of ^assiiication is being 
attem]j|ted in. which the members of the different groups resemble on$ 
another in as many a» possible of the standard characters. In such 
a S 3 rstem agricultural, botanical and chemical characters^ williall 
have a*place. • 

“ Arising out of this there is the question, are theije characters 
constanf in cUfEerent localities and under divei-se conditions ? And of 
,\vhat value are the standard characters in separating seedling canes 1 
Are any of the minute differences observed in varieties propagated 
vegetatively handed down unaltered in seedlings derived from them ? 

Taking all these uncertainties into consideration and there are 
naturally many chemical and agricultural oiibs not yet fully grasped— 
the main line of work in the cane breeding station for the present is* 
considered to lie in the direction of selecting suitable parents, preserv¬ 
ing the healthy offspring of the be^t of these, 'aual 3 ^ing the juice after 
the^first year’s growth and observing the relative vigour of growth and 
choosing the best for further’observation—a murrowhig circle in which 
ultimately a few of the best all-round will remain to be sent to the 
chain of agricultural stations in the north for a renewed series of tests 
there, before dissemination among the cjjltivatora.’’ 

In the Sdenlific American —^from the annual report of th& Bureau 
of Soils of the Department of Agriculture, U. S. A., one gets u simple 
method for use in checking spil erosion in gullies. This is done by 
building a dam across the guUey with a sewer pi|>e fixed through the 
l^ttpm of the dam connected with an upright pipe w^ich passes up . 
to the top of the dam. This allows the flood water when it .reaches 
snfiB.oieut head to pass quietly away while all the soil and sediment 
settle round the pipe against the dam ^d help to repair the former 
damage by steadily refilling the guUey. A tUe field drain Will get 
rid of the water impounded against the dam. ' By thifs method 
efo4ion is stopped and the water is robbod of all its silt while‘the 
eroded gullies are gradually,filled up. It would seem well, worth 
, while trying this method out here,- if a practical American coulli- 
be got to manage ^e wiork.^:—[Wnni^ SayEB.] 
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‘;,in the Ap,rU <1916)- numbej: of the Btdletin of Atfricultural 
IvSMi^eiwe. (mS, Plant Diseases, Uowk, t\ere is a note on the resmlts 
o! crossing a Gujerati bull with the Maiemma, Romagnola and 
Perugia breeds. This bull aged years weighing 1,430 lb. serv^ed 
11& oowH between November, 1912, and May, 1914, and out of 
these only 9 oanio back to him—a pretty convincing proof of his 
value as a stock getter. 

The notes on his progeny are of oourae more or less limited as 
it is really practically impossible to state the adtual value of a bull 
in terms of the stock he has got until he has been dead some years, 
unless he is kept on for a long time, which is impracticable in a 
small herd as his daughters would have to come to him unless there 
was room for another bull. 

Nevertheless the following points appear to be prepotent in 
the cross:— 

1. The Gujerati is dominant in fineness of skeleton, abun¬ 

dance of dewlap, development of the ear, slope of 
the rump and muscular system. 

2. The coat-colour and size of horns are recessive. 

3. All croHS(w show great agility in movements and great 

robustness. 

4. Much aptitude is shown by all crosses as flesh producers. 

o. A hereditary resistance to foot-and-mouth tiisease is 

also plainly shown. This last character should prove 
invaluable in view of the scourge this disease is on 
the continent. 

The chief interest in the note, however, rests on the fact that 
if Indian cattle prove of value for crossing only in this last respect— 
immunity to foot-and-mouth disease, a great e^ort market may 
open and the question of the export of the best Indian cattle will 

then become of great importance. —[Wynne Saybb.], 

♦ 

A * 

In the lrUer)uiaiona!. Suffor Jomnal for June, 1916, there is 
an interestii^ note on molasses as a source of alcohol for the pro¬ 
duction of power, ^evie^dng a paper on the subject read by, 
Mr. T. H. P. Hcriot of Glasgow before the Scottish Section of the 
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' Socifety of Chemical Indoftry. Alcohol’s Staftabilttjf.^yr generatiiig’ 
power is well known everywhere now. Anil in most caNes ite prodnc- 
tion froift stareh or ceHulose tenders it necessary to charge the ^capital'* 
cost of the original CTop plus its raising, haivesting and transport 
to the distillery against the cost of the alcohol Vhich as a natuml 
sequence is bound*to be high; whereas by the iitilization o{ that 
great factor in economical production the by-product, alcohol can 
^ be made from molasses and all the afcove costs charged against 
the sugar which has to pay them any way. 

We are then presented with a cheap soirn'e^qf alcohol which 
is only limited by the sugar production and it is reckoned that 
when the present rate of efficiency of extraction (it is now only 
sonle 14 per cent.) is brought up to its ’proper level some 200 
million gallons of alcohol will be made available from the world’s * 
beet and cane molasses. 

Now as the cost of the raw materfe.1 works out at between nil 
and,4d. per gallon according as to whether it woUhl l)e thrown 
away or used for other purposes it is obvious that a great deal more 
can be done in this direction both as regards increasing and cheapen¬ 
ing the output. 

It is therefore evident that this represjnts a considerable opening, 
for a fresh source of income and profit to the sugar industry but 
steps must be taken to relieve alcohol of the jnesent hrfrassing 
excise duties under which it labours in most countries anU when 
it is made clear that alcoholds being nmre used in the capacity of 
an invaluable motive power agent than in its old r(ile of itieapacita- 
ting'Ahe, human agent under the heading of a luxury* for which it * 
is rightly taxed, it is hoped it will not be long before the jiresent 
restrictions are removed.— [Wynne SiVEU.] 


j The presentation of thb final report of the Royal (Jommifeion 
oA Sewage Disposal (in England) renders advisable to review the 
entire position of thin^ as regards the use of sewage sludge as 
manure. The inhibitfng factor for igeneml adoption of sevvage as. 
manure is the fact that as a water-borne system of sanitation is now 
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bpefi.cial?*esttlt^ o^ aucpi^ent foods are widely known among all who 
httve to do with corvs, yi^ thecf are hint! contained in the onicle 
which may not be already known to* all. Grass of course is the 
cheapMt and best food at the farmera’ disposal, and it itf pity 
that so many farqiers prefer to use concentrated foods to make 
up for grass deficiency when they would obtain much better and 
more'lasting results by the judicious use of artificials on their exist¬ 
ing pastui!^. 

It is wonderful what 2 —3 tonstof lump lime per acre will do in. 
cleaning off lumpy herbage. Basic slag at the rate of 10 cwt. 
the acre on clay, or steamed bones 4 —5 cwt. per acre on light land, 
will bring about a great improvement in the quality of the grass. 

Thus by judicious^.use of manure on grass a large amount of 
the feeding which at present falls on the arable land might be avoided 
and the stock might be maintained for longer periods and in better 
condition. There is little doubt that the difference in feeding value 
of different fields would well repay investigation. In Romney 
Marsh for instance there is a well-kno\Kn case of two fields clobe to 
each other, in the same position as regards drainage and aspect, 
on both of which the grass seems equally good and thick. But 
while one wiU only mahiiain a certain quantity of sheep, the other will 
< fatten three tiihes the nuhiber. It is therefore obvious that a great 
source of income and a great source of supply is at hand, only waiting 
for some definite line of investigation to be started to find out the 
best feeding grasses and the conditions under which they do best, 
and having found (this out the knowledge will result in the improve¬ 
ment of thousands of acres which are at present only producii^ 
some 30 peir cent, of thdr capabilities.— [Wynne Sayee.] ‘ ' 

« « 

There is ah interesting ‘note on “ The Composition and Value 
of Liquid Il^nnre ” in tKe Joun^ of the Board of Agriculture, 
London^. July, l^id, in connection with a bulletin on the subject 
pybUshed by the North Scotland College of Agriculture, in which 
an accou,^t Js given of the results obtained by a series of experiments 
on th^ hay crop. The v^ue of liquid manure has long been realized, 
but its conservation in^a proper state is so depmident on propef 
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(Ir aiimg e of buildings yards that it has up titt vet^ recedtjy* 
always been allowed to run off*to Vastef and. Sdd iU stimulating 
qualities to tjje farm drinking water by finding an lUtiuiate.liavenj 
in«ti9s local pond. 

It is of course dependent on the amount of*water given to fcl»e 
stock, such foods ^ concentrateds, bay, and other dry stuffs will 
naturally produce stronger liquid manure than a turnip ^diet which 
musters «ome 90 per cent, water. ' 

The following experiments give some interesting results and 
when one comes to take into careful consideration the time of 
application along with the amomit applied, one is apt to come to 
■the conclusion that frequent dressings throuffhoui the season are 
best for practical purposes. 


Untreated ... 
gaU per acre 

alooo 

1,000 

1.000 

2,000 

3,000 


Timk of Appucaiio\ 


WuQET OF Hay 
FBR AoRR 


f December ... 

L Jannarp or February 
Marob 
December 
Blarch 
December 
Uaroh 


lb. 

4JS13 

5,S57 

6,768 

6,610 

5,719 

6,076 


From the financial point of view, valuing the hay at 518, per ton, 
(hay has been at £4—^£6 per ton frequently in last few ycjjirs, so 
this estimate is well below) the application of 2,000 gallons of liquid 
manure produced about 25s. jfer acre increasp aud increased value 
of aftermath, say 6s., and if the unexhausted value of tlio potash 
is 4a,k»n at 8s. per acre, the return is some 38s. against an jestiinated 
value of say £2 as is to bo seen from the following table. 

The weight of 1,000 gallons of liquid manurtfVould be about 
10,000 ib. or nearly tons. This qufti>tity would, contain v*-• 

nitrogen, afaont ... ... ... 30 j 

Fhorphorio Acid, about ... ... ... 3 

Fotaili ... ... ... ... 46} „ 

Idmo ... ... ... ... ... a •, 

t 

The content of nitrogen would be e^ual lo that prg-sent in 100 tb. 
of sulphate of ammonia, and. on the basis of Id. per lb. of nitxogen. 
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ha^ a \%hie of .<lSa. The potash is mote than tiiat pxegent 
in 3 cwt. of'lrainitj'aBd at the pte-^ar price of 2(2. per lb. might be 
yalued.at %8. The value of the phosphoric acid present wpi^d be 
about Id., while the lime would have practic^ijiry no value. Lhpxd 
mnure as collected in the l^orth-East of Scotland would, there¬ 
fore, have a value of about 4ts. Gd. per ton as m^i^hre, reckoning 
the potash ^at pre-war prices, or of about 3d. per ton, Msum- 
ingpoti^h to have doubled in price. 

The dressing of 4,000 gallons p(?r acre did not show a sufficient 
increase on the extra 2,000 gallons to warrant a cbessing above 2,000. 

The liquid manure should be put on some three weeks before 
cattle are turned in as it fouls the grass for a time but its stimulation 
of a new growth would "Soon do away with this.—[W ynne Sayek.] 

.u 

Hehpdlis mUonii as a pest on nim trees. —^It is a familiar 
sight during the months of Janutfry and February to find around 
Coimbatore most of the nim trees i^elia azadircushta) present¬ 
ing, a very distressing appearance. ‘ Whether young or old, 
whether they are in an avenue or growing by themselves in 
fields, they are equally badly affected. With the leaves on the 
twigs \sithfired into a yellowish htown and drooping down in 
*an unnatural manner, the trees look as if they had been struck by 
lightning or scorched by fire. Though in many cases only Isolated 
twigs o? often one or two of the bigger branches are thus affected, 
it is not uncommon to find trees where, without an exception, all 
the branches are thus attacked. In such extreme cases the attack 
. looks so severe that the looker-on would naturally expect to^ find 
them quit4 dead in a short time, but contrary to all eiqp^tations, 
the dead leaves (|rop off, fresh shoots appear, and later on abundant 
blossoms burst forth, so that the trees seem to take on another lease 
oflifef 

t 

*Th& affected' shoots present a chaitcteristic appearance. The 
whole twig is dead and* dried up, and is, instead of the greehiSh 
brown of' rile healthy shoot, of a dull yellow-brown colour with 
teveral large patehes of* darker brown. Quantities of gum that, 
has oo|^ed out from puQctur^ or lUsdres in.the affected bark are 
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■ fouiui attached in small It^nps to tjhe dri^*up twljg.^ llie apicjfl 
shoot, as well as thp side-shoots 6haf appedr later on, are all found 
complete dried up. If it be a bad case a whole branch may thus 
dry aVay. When the ^entire twig is dead the cause of such wilting 
is hard to find since at that stage none but a feW* saprophytic fungi 
are noticbable. The examination of a few green twigs of an affected 
tree—preferably tender jsboots—will be enough .to enable gne to find 
out what the real author of the damage' is and how it causes the 
ijjjury. 


Life-histoey of the pest. 

The real offender is a slender bug of moderate size possess¬ 
ing a remarkable resemblance to certain Ichneumon wasps. It is 
on the whole dark brown in colour, with the head, eye and the 
long antenn® black, the thorax bright reddish orange, and the wings 
smoky brown and with a large Hrighif and conspicuous greenish 
whitg band covering more'than half the surface* of the abdo¬ 
men. The presence of a sculeHar horn—a long club-like structure 
rising from the scutellum—is an unmistakable feature of this 
genus of bugs. . 

These bugs may be found singly or in p^^irs on the twigs of affected 
trees. The fertilized bug seeks fairly young shoots and stabs the 
soft tissues with the aid of her subre-like ovipositor, and deposits her 
eggs in the wounds thus caused. The egg is pale blue in holour, 
cylindrical but curved, rathec bulged posteriorly and narrowed 
anteriorly and ending in an oval depressed lid bn a*level with the sur¬ 
face qf the bark. When the shoot is tender the egg is deeply imbedded 
in its tissues, and when it is hard, is inserted between the'bark and 
the wood. Thee^ is entirely concealed from ^gw and can be 
detected only by the pr^enoe of a pair of .^^nequal, curved, hair-like 
‘ iilaraents rising from and guarding ‘the anterior en^. 

The eggs are usually Imd in groups of two. A single* female 
secured from tixe branch of a nhn tree, laid,* under confinement in'a 
cage, about 32 eg^ in the course of four days. It is likely* tlatmore, 
i^ian 60 eggs would be found to be lakl^ by * a singht,female Under* 
natural coiulitions. 



‘4l|, 'AORICaJtTORAt’jOTJIlNAL OF IlrtSlA [X,^ 

‘ * 

Eggs '6-7 1916, liatched en 12-13 April 1916 so^that 

the egg in tUs case took 6 days \o hatcji. 

13ie very young nymph is slender,‘reddish or yellowish \»rowh'in 
colour and possesses an uncanny appearaocc«mth its long spiny 
and hairy body. !niie young bug sucks the sap from the tender shoots, 
and ^here the proboscis pierces the bark, the young tissues Ul round 
are killed and a discoloured patch Ls formed. . Gum oozes out later on 
from the punctures made by the bug. 

There are apparently five moults. The club-like structure is not 
present in the young bug and makes its appearance only during the 
later instars. 

The damage done to tlie shoots is very much out of proportion * 
either to the size of the bugs or to their numbers—the largest number 
evei' found on one twig being not more tlian five. The bugs seem to 
inject some secretion through their proboscis which kills the tissues 
all round. 

Food Plai(ts. 

At Coimbatore this bug has been noticed attacking Mahogany 
and Guava to some slight extent. At Udipi, in South Kanara 
District, jt was'collected on certain wld bushes. 

In Geylou it has been recorded by Mr. Greeii attacking Tea, 
Cac ao, and CSnchona. 

Occurrence through the year. 

Ht 

()jx uim trees at Coimbatore, the main attack seems to occur 
between December anil February, dried twigs being most .numerous 
and 'conspicuous about February. I’he trees shed their leaves 
about the begkiniug of March, fresh shoots appear soon, and 
lifter on the flower-buds, These eimble the pest to pass through a 
generation br fwo^, so that fresh cases .of wilting twigs are seen in 
April stnd are prominent till the end of May. By the middle ^6f 
-lime the dead loaves '*itrop off, and as the monsoon bre^s 
*fre8h*shoots appear. These do not aj^ear to.be infested, and except 
for a few stray young bugs tlie p«»t seems to vanish. It is probable ' 
that it does not reappear till October. 
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Disibibuhox. 

Coj^batore is* so far thg* only place where it has been aehiutel> 
pwwed^to occur as a*^est on rdm trees. 

Typically damag^ trees were noticed by this writer in Noveni- 
ber, 1909, about Dindigul, while travelling by train. Similar trees 
were noted in June, 1915, at St. l?homas’ Mount near MtvdrjiS, In 
this latter locality several dead twigs were examined, aud*though the 
’ characteristic symptoms sucli a» the presence of exuded gum and the 
Sark patches were present, no traces of the pest were noticeable 
excepting in one case the liall-mutilated moulted skin of a bug. 
St. Thomas’ Mount or its vicinity will therefore have to be visited 
oncp again, at a time when nim trees hawe tender shoots, before 
it can be determined with certainty as to which insect was res¬ 
ponsible for the wilted twi^. 

Mr. S. Sundararaman, First Asgistant to the Government 
Mycologist, Madras, inforn^ed the writer that wil^ied twigs are 
common on nim trees in Taujpre. Mr. C. Narayana Ayyar, Third 
Assistant to the Government Entomologist, Madras, has observed 
wilted twigs on nim trees in Madura District, and recently in June 
in South Malabar. 

So far os known to the writer, .similar wilting ’does not occur* 
anywhere in the Ceded Districts. ^ 

It is therefore evident that the available knowledge of fhe dis¬ 
tribution of this insect as a pest on nim trees is very scanty; it may, 
however, be presumed that it will be found all»along the country 
adjoining the Western Ghats and possibly also along the plains on the 
Ea8t*Coast. 


Bemedial MEAhxmES. 

• •• 

When large trees are epneenied spraying weijld Ife so costly 
£l^at treatment would be prohibitive. In the case of smtfll trees, 
however^ spraying with a contact poison may be very useftil, 
since the young bugs, .being *rather delicate insects and fan from 
being very active in their moyemenjbs, will be destroyed By the 
spray. No treatment‘wopld be of any use if done late in the season 
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* v^hen tbe'bug^ Jiavo di&i^peaxed after doing the damage. Bpra^dng 
should be attended to, as Won as tlu» first cases ol wilt are noticed. 

As enren in ^treine oases the trees recov^ from IheViamage 
very soon, the attack is not really v^T^serious, and.energeBc 
nwasurra do not thhrefore seem to be called for, nnlfliwt it is desired to 
protept any particular trees for any peculiar reason.—[Y.'B aua> 
OHAin)RA Bao.] . 

< 

ittOo^m antoHii Is fignnd in Sohw South Indian hueott (page 488, Sg. 874) where ite 
dlslrlbnUon is given ae “ Coimbatore, and probably thronghont the HUla of Southern India,” 
«nd ite food plants as *' Mahogany, Persian Mm {Melia azedanch), Tea, Cacao, Cinchona, 
Annatto iBUea oivllana"y—E d.] 

Storage of fodder against famine .—^While the necessity of ' 
fodder storage against*times of famine in tracts of precarious 
‘ raiidall which are far removed from any-forest reserve or other 
place whwe grass is obtainable is acknowledged by abnost all 
cultivators many of them dtf not store fodder as a provision against 
bad years owu^ to the risk of fire Or theft or for some other 
reason but merely trust to chance or * some other agmicy to help 
them to tide over the period. Qovernment have been supplying 
jungle grass from their r^rved forest areas for a long time. But 
^a considerable portion of ^uch grass is generally of poor nutritive 
value and is eaten by cattle in some districts only when they are 
starving. Further, this grass has to be transported very Invig 
distances at great cost, when the pressure on the Bailway rolling- 
stock is very heavy. In Bombay ihew question was discussed to see 
whether any satisfactory scheme could be devised by which Gdvern- 
. ment or any other organized body could improve upon .existing 
aiTangemehts. * . 

A scheme fqjr^the storage- of fodder 'against famine proposed by 
the Duector of Agricultui;^ has been approved by the Government 
of Bombay.” 

The conditions likely to lead to a successful working of any such 
scheme are that the foddbf should be stored in ihe midst of -localities 
subject fib fanune and also should be*Buch qp the local catide are 
accustomed to jeah it shohld Ijd maqhine-baled and portable in case it*' 
^8 necessary to transpoirt it to any (listance, and it niust also be 
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possible for the sch^e, j^hile modest in ^'ezpwifb^pt^ stage’^W 
Be capable of expansion if fpun^ successful on* trial. *The Director 
of Agri^tuxe thet6|pre proposed that the Agricultural Department 
should grow, shred (when necessary)^ bale, and store fodder at the 
following places each year and hold up the fodder for use whei^a 
fodder famiue neat occurs 

^adiad Farm* (Eaira Dist.) Kadbi 330,000 lb. ' 

Kopargaon (Ahmednagar Dist.) Do. 1 million lb. 

Chharodi (Ahmedabad Dist.) Grass 1 million lb. 

These places have been selected because of their proximity 
to areas which are liable to fodder famine. In addition to this it 
was suggested that in good years when the f)rice of hxdbi is very low 
the Agricultural Department should purchase, shred, bale, and store * 
about one million lb. hadhi in a suitable place in the Dharwar 
District. In parts of that district kadibi is lavishly used in years 
of plenty and much of it finds its way to the dimg’heap. But in 
other localities hadhi wMl'have to be specially grown under 
uxigation as ordinary local supplies are hardly sufficient. 

It has been estimated that the cost of stored^ fodder in times 
of famine will not compare unfavourably j|v*ith the t<^al cost at wliich^ 
it has been found possible in the past to make jungle grass of 
poor quality available in the affected parts. In storing *fo<lder 
in large quantities the dangers of fire, thefts, and white ailts have 
to be guarded against. The. fodder is also liable to deterioration 
if stored over a long series of years. The Department will be able 
to oyercome the first set of difficulties, while as regards the latter it. 
is believ^ that the shredding and baling of loadM can be undoctakcu 
successfully, and that hay and hadM retain thed:^ nutritive proper¬ 
ties for some years when properly storedi^e.^., under a * Dutch barn.’ 
The fodder stored by the Department will be ^er/ useful in parts 
where the fodder difficulty is chronic and in* others in timra of 
fmifine, and if no fodder famine occurs iif ifiie near future the small 
cost can be taken as hn insurance charge. A * Dutch ba*k:if ’ capable 
pf holding 12i^ lakhs fe. power^baled fodder or X lakhs lb. ’bandi 
baled fodder costs about R§. 17,000. A complete shreddipg add. 
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baliDg plant a'o^essories costs about Es. d,(H)0 to piirciiase 

tfnd set up. 

It* was suggested by the Director that witji an additioiSal allot¬ 
ment of Rs. 10,000 he woulfl be prepared to make a modest *8tart 
at Nadiad and Eopargaon. This sum was accordingly .provided 
by the Local Government in the budget for ltl5-16. T^e work 
will be developed as funds permit. 

The object of the scheme is to facilitate and improve the fodder 
supply operations which Government finds it necessary to undertake 
in times of fodder famine. Tt is not intended that the cultivator 
should consider that he is absolved from undertaking any private 
storage in his own behalf. 

The Director observes that in suggesting that the work shall 
be undertaken in the first instance by the Agricultural Department 
and that the experiment shall be^ made mainly with hiMi it is not 
intended to suggest that no other agency or material would be suit¬ 
able. If any individual body or company were prepared to Aake 
up the work on suitable lines with or'witHout a subsidy or guarantee 
the work could be transferred to them. Similarly though kadln 
.seems to be the* most promising fodder to take as a basis, it noil bo 
»desirable fo look for othe# grass areas where the work proposed for. 
( hhai-odi may be du{)licated and to consider tlie possibilities of other 
feeding material and mixtures. The present scheme has been put 
forward with a view to making a start at once. It will no doubt 
bo an interesting ejcperiment from several points of view.— [Editor.] 
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A Note on Well Boring- —By, W. M. SeHUTi’i 2 , Agricultural 
Engineer to the Government of Bomhay. Bulletin No. 68 of 
1914, issued by the Depaitnient of Agricultuie, Bombay. 
Printed at the Yeravda Prison Press, Pooiw. Price, 
As. 5 or (id. 

In this note Mr. Solmtte 8(.rongly iwivocates the use of drilled* 
wells or borings as being more sanittiry and less expensive than 
the old-fashioned excavated welf; he'also discusses the conditions 
nec^ssaiy for “ Artesian supplies of water, and gives brief parti¬ 
culars of the various metho*ds*of boring he empl^s. 

The author gives two very interesting statements which show 
the relative cast of irrigating sugarcane in live districts, by means 
of the mlujie as compaiwl to iirigation bj^a centrifugal pdnii/. 

These statements should prove of considerable value to culti¬ 
vators who are considering the advisability of installing^ poAver 
pumps, as they show that in one of the five districts powef pumps 
are twenty-five per cent, cheaper, while, in the remaining four dis¬ 
tricts the saving is from fifty per cent, to 'seventy-five per cent, 
ip fjivour of power pumps.—[T. A. M. B.] 

We have receive^^l from the Dir^C'tor of Ag;riculfcure, Madras, 
a printed copy of the Proceedings of the. Agriculture and Trade ^ Qpn- 
fereuce held there in December last. The openpig 'speech o^ H. E. 
the Governor which appears at the beginnit^ explains the object and 
methods of the Conference. The subjecis'considcml were cottbn, 
groundnut, wool, mhnures, implements,- wcU'-irrigation' % powea, 
jute, coconuts, tobacco and sugar. ‘All papers uiydpr each ^bjecl 
head are collected together on an ordered plan, first come thft namfes. 

( 419 ) 
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who 4fctended'/;lie meeting, ,th^ the‘ntfbes prepared^for 
hse of thf(^ invited ti) be |)re(^tj and finally the siininiaxy of 
Vihe discuBBion which'ensued. The not^ presented oiveach>^bject 
are very valuable, and ure as hill as they ecnild possibty bd. *A 
perusal of the book'should give the reader a clear idea of the present 
position of the Departments of Agriculture and Industrfes with 
regard to each of the subjects discussed and should also indicate 
the lines of advancement which seem most suitable. Thb holding 
of Agriculture and Trade Conferences is much to be commended at 
they bring the Government Departments and representatives of the 
trade into close touch, a matter that deserves every encouragement. 
It would have been an improvement had the publication been given 
an Index, and it is hop*ed the Director of Agriculture will see^his 
‘ way to supplying this want in the next issue.—[E ditob.] 

Alkali or Kalar Experiments and Completion Report of the Daolatpur 
Reelamatldn Station, Sind. —Gt S. Henderson, N.D 1 .A., 
N.D.D., Deputy •Director of'Agrfcukure, Sind. Bulletin No. 64 
of the Department of Agriculture, Bombay. Printed at the 
Governmeuiib Central Press, Bombay. Price, As. 14 or la. 4ti. 

This publication is interesting because it provides detailed 
information as to the nature of the original soil, the method of 
reclamation, the crops grown and the financial results. The farm 
was a square of about 400 acres of " Kalar” laud with a fall of 
about 4 ft. in its'breadth, and required, some levelling. It was 
. started early, in 1908 and was sold at the end of 1913. The,fir^ 
cousid/nation is the uatu'ie of the salt present.. This consisted 
principally of so^um chloride; calcium sulphate and magnesium 
sulphate or chloride were ^0 generally found, and calcium chloride 
wu ‘frequently pr^ent; sodium ■ carbonate was absent and the 
bi-c&rbooate was* ofily present in nomiilal quantities. Tims it was 
“ white ” alkali and indieated that the soil would be readity 
pieable to water and the salts consequmitly readily washed out. 

The land wim divided into square of* about 1*5 acres-eacl^ 
,and and drainage .channels constructed, 
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•The canal water ob^nable 4a8 not<(^fficienti>^for flooding^Dr 
:or rice cultivation; at first the &Uowahoe wm S^eusecs, which 
!7a8 su^qu^tly increased to 5-5 cusecs. 

• The, crops growik were principally berseem (Egyptian clover) 
and cotton, together with small are^ of rice, ^tvm, jomr, bc^na, 
maize. Wheat and«gram. 

Bei^m grew well generally, but cotton did indifiej'ently until 
1913 whOh the American cotton succeeded. 

So far as reclamation is doncerued the experiment has been 
most useful and shows that alkali land of this nature offers no 
real difficulty provided water is available. As could be anticipated 
from the chemical examination, the soil was penneable to water, 
and given a sufficient supply of the latfbr element, purification 
of the soil was certain. The open drains proved to be unnecessary,' 
for the water percolated downwards freely and did not come out 
into the drains. 

,Begarding the financial •aspect, the balance sheet showed, when 
the farm was sold, total e^endfture Bs. 39,881*^ realized on sale 
of crops, bullocks and land Bs. 30,610; lossBs. 9,271. The land 
realized only Bs. 25 per acre. Thus according to the balance sheet 
such land has not been rexjlaimed and^soldat a,profit. At the 
same time it must not be overlooked that the land was improving 
each year and an actual profit of Bs. 2,110 was made in the last 
year of , the experiment. The chief value of the work, hbwever, 
lies in the fact that we have, definite evidence that such land can 
be made culturable. The cost of initial experiments is always 
lugh<-[J.W.L.] 


War on Weeds.— By Fakmee Giles,. Author of* “ Manures and 
Manuring,” “ The Potato Book,’^ *«tc. Published at ,V 
Smallholder” Offices^ 16-18, Henriet^ .Street, Coymxt 

Garden, London, W.C. Price, 6d. net. 

•• » 

The Editor of the Smallholder has .sent an interesting; little 
booklet entitled “ War on Wee^ ” for review in fbjs Journal. R 
strikes one as an exceedingly concise and complete Tinani in.1 oi^ weeds. 
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liow to (16^ Avith^j[lteDi and: in paiti^ar.oneru stmck by/tbe^ 

re rorn gnaenki!. WtAod tvliich tkc Author has adopted of giv^. a 
TShort ipliicle on the lo'sses caused by Veeds at tlic cominev.cement 
of the book. One of the measures advocated the author tOKleal 
wibh weeds is tp organize Icksal oiiupatgns carried on by school 
boys and girls who could easily in their spare tipie destroy^ a large 
numbW of ^ weeds. He also advocates the passing of an Act such 
as is in force in the colonics, e.g., Transvaal, New Zealand, South 
Australia in which the compulsory* destruction of such weeds sr 
are dangerous will be provided for. There is little doubt tliat 
most of the ‘ dirty land ’ of the present time was caused' by one 
year’s neglect in the past, and if it could oiJy be clearly brought 
liome to the general public that the relaxation of their efforts.for 
• one year means the necessary redoubling of them for the next seven 
to get the land clean again, we should not find the cases which are 
so conunon over all agricultural'land of several farms which are 
kept clean being resown with weeds every year from one dirty farm 
in the neighbourhood. , , • » 

2. It may be aigued tlxat India does not need to worry about 
weeds, and that though “ The Coorg Noxious Weeds Begulation ” 
was passed in 1914 to deal with “ Lantana,” still there is as yet no 
'general legislation on the subject, but it should be clearly borne in 
mind that with the example of the damage done by the spi^ad of 
“ Lantana ” in Coorg and parts of Mysore every effort should be made 
by the cultivator not only to deal with the existing weeds but to 
take steps to preveht at the outset the spread of any strange weed 
. which may J)e introduced either by accident or experiment and 
find the place to its liking. To draw a rough parallel one'Has only 
to i^eak to the Australian about rabbits or to the Wisbech 6^t 
farmer about gooseberry mildew to learn in a few words what harm 
these'basuaL. experiments can do.; and it would seem to be all the 
moiS necessary bemuse these parts dd not happen to be really 
infested with any particnlur weed that the greatest care should be 
token to prevent the intrusion of one liJce the aforementioned " Lan- 
tana,*’ which was introduced «into Coorg arid Mysore some fifty^ 
.years ^ as an omaiqentol plant for gaidens, and spread so 
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grei^ly that in 1^-07‘It vtas ostiiAat^’th^soml 484iooft ^cra* gr, 
some 19 percent.' of the it^holeivea^f Ce^m weSe rfdvtjed hy tiiis 
noxious^eed, whidi has destroyed the gi'azii^’’grounds «nil crops, 
an^ ICil^Bly*'damaged the timber in the resei-ves by its liability to 
catch fire at the least provocation. In face of tljese facts too much 
care caipiot be taken, and a book dealing with Indian weeds in 
the same way might well repay w'ritiug and publishing. 

A refgrence to the statement of objects and reasons oT the ( borg 
•Noxious Weeds Begulation will show what damage a weed of this 
Hnd can do if allowed to go unchecked for a comparatively short 
time in this country. [W. S.] 


Use of Water in Irrigation— By Samuel Foetieb, 1). So. Pub¬ 
lished by HiU Publishing Company, Ltd., 6 and 8, Bouverie Street, 
Meet Street, London, E.C. Price Ss. 44. net. 

e ^ 

^This book meets a long-^t want of the agriculturist in supply¬ 
ing numerous details of farming by irrigation in the United States. 

The young settler taking up land will be well advised to study 
this treatise, from which he will obtain much valuable information 
regarding the selection of a farm under irrigation, ancl the procedure 
to be followed to ensure water rights. 

Full particulars of the methods of laying out lands, the con¬ 
struction; and maintenance of the necessary ditches and channels 
to obtain economical distribution of water,, and varimw methods 
for measurement of water applied to the fields are described. 

• The .author shows the various methods of irrigation best suited 
to the raising of different crops under several conditions of soil, 
climate, location, etc., and the quantity of w&ter required to 
. yield maximum returns, when applied' in conjunction with field 
cultivation which his vast experience has piOved to give the 
most satisfactory results. 

Details of cost in, each of the western states are given iipT clear¬ 
ing, ploughing, levelling, grading and coq/rtructing water courses,.' 
' dtc., and for making and laying concrete, iron and timber pipes and 
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.fbiKiM /o> watec cfistrit^^ion, anlk also the to^d cost tof the 
qf yalrioas afid thf cnarket rates pb^jamable for these. , 

Numerous dimensioned Ohistratipi^ are giyed pf 'the ina^lements 
found most suitable for ditclung, scraping, llyellin^ etc.,*aid jb» 
tl^ese are of simple design and constructed, i^efly of timber, they 
can in many cases be made on the farm. Detailed . illustnitions of 
various types of flumes and regulating devices are shown and. 
descriptions of the method of construction 'are most complete. 

Although “ Use of Water in Irrigation ” dea^s primaifly with < 
farming in the United States, its study will prove of considerabTe 
advantage to irrigation farmers in other countries. 

The particulars given of imderground distribution for irriga-, 
tion, overhead spraying and pumping from the subsoil, show that 
with proper supervision farming may be a profitable undertaking 
in spite of considerable expense in distribution, and even when sub¬ 
soil water has to be raised frpm a. depth of 300 to 400 feet. 

We consider that “ Use of Water in Irrigation ” will be of more 
than passing iht^est to agriculturist .in all countries and congra¬ 
tulate its author in providing a guide to the young settler and 
experienced farmer alike.—[T. A. M. B.] 

Investigations on Usar Land in the United Provinees.—B y J. W. 

Leather, F.I.C.—-Printed at the Government Press, Allahabad, 

1914. 

Under the abtve title the United Provinces Government Press 
has published three reports by Mr. Leather on investigations into 
the nfkture of the salts that cause infertile patches in land undhr 
irriga>tion in the United Provinces, and into the effect, on the 
distribution of these salts, di changes of season and of treatment. 

' Ih a Memoir on theLoss .of Water from Soil during Ihy 
Weathet” (Mentom of the DepatUmnC of Agriculture in India, 
Chm. Ser., Vol. l,No. fi},*the author described the boring tool with 
which samples of soil are taken for examination. He also showed 
that the drying effect ti the,, whole of a dry season on a fairly 
.permeable soil' at Pusa.was 'not srifficient to cau^ ary ai^mtoiable 
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i^wctionpf moisture bel(^ the Ttllfoot froidihe sucfoce, beyond that 
dde to draina^, ^and could udb iSierefoM haye be^!p'effective* in 
raisingjany qpnsiderable amount of "water from below th&t depth. 

•In the present papers Mr. Leather describes a new method* 
devised by him for comparing the permeability of different sqjls 
by water under g^^vity; and puts on record a large number of data 
showing the seasonal, honzdntal, and vertical distribution of salts 
and of riloisture, down to a depth of JT feet, in selected patches of 
^uch "alkali” land, including %ome which liave been under experi¬ 
mental treatment for a number of yeara. 

These data enable a very good idea to be formed of what actually 
' does go on in " alkali ” land, and probably to a less degree in all 
alluvial land with a high water table under conditions of exces¬ 
sive surface evaporation. 

The typical alkali patch in the United Provinces appears to 
be a mass of relatively irapervions soil extending to the surface 
an(| surrounded by sdil that is more permeable. The rain, for the 
most part, runs off the surftiee of the less perpieahle soil and drains 
away through that which is more permeable and which is thus kept 
free from any accumulation of salts. On the other hand, the sub¬ 
soil water obtains free access to the impenneable mass through 
the more permeable soil by which it is surrounded and is constantly' 
drawn up by surface tension, and evaporated at the 8urfacc„lea.ving 
any contained salts behind ft. > 

The rate of evaporation of water and accumulation of salt 
appears to be slow, but it is not quite clear that the author is correct 
in ^plpng the same reasom'ng to these scarcely permeable soils^ 
as can'Be relied on in the case of the more permeable soij dealt 
with in the Memoir referred to above. Permeability under pressure 
would reera to be quite a (Afferent tlung from permeability under 
the influence of varying surface tension, and the> aijthor 4iafdly 
appeara to give sufficient dbnsideration to the possibility thatvmy 
niiAute differences of moisture-content in « homogeneous, relati'gely 
impernieable soil may causp a flow o{ water rapid sompared to 
^the flow that could bh induced by the pressure of a few inches of 
water on the surface of tiie saiPe soil.' 
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* The rtet r^ult of •tte Aut^br’s inve^igatiori is to *8how iJiat, 
m the ease'^a fi5il.th#l^i8 ha«Uf*at all penneable to water under 
y^ressuro, little can be done to* make it fertile except in so far as 
the surface can bo broken up and rendered more pervious, scf^that 
dfainage can take place to a Certain depth. This has been success¬ 
fully done by Mr.' Keventer at Aligarh, by thorough cultivation and 
heavy manuring. But the author says“ Less than 1 foot has 
been chan^ physically and made freely penneable to water. Only 
one conclusion can be drawn in respect of this experiment, namely^ 
that the topmost soil has been reclaimed and that the crops which 
are annually produced live almost entirely on this stratum; a 
conclusion which is supported by the fact that the crops require 
constant (weekly) irrigation.” » 

• Mole draining, which is being tried with some success in the 
Punjab, is probably a more effective way of doing the same thing 
to a greater depth, and if the inteiTal betvieen successive irrigations 
can be extended in the same ratio as the depth to which the^soil 
broken up is infireased by using the .mole plough as compared 
with methods of surface cultivation, the saving of water by the 
cultivation of these heavy lands would provide a considerable fund 
to pay,for«the cost of mole drainage. 

The work recorded in these papers may be said to have estab¬ 
lished •scientifically the fact that the only practicable way of 
rendering fertile, tracts in which alkali is due to the impermeability 
of soil which extends to the surface, to break the soil up as deeply 
as possible and m&intain it in constant cultivation under irriga- 
.tion. . . ‘ • 

Having thus—^by spade work of which it is not easy to appre¬ 
ciate the full value—cleared the way for subsequent workers, the 
author has added one mor^ ^to the list of similar services which he 
has tigered to Indian A^culture.—{A. C. D.] 


«. • • 

Wb have reived flrom tiie Indian Cotton Oil Oq;, Ltd., of, 

Bombay, a booklet entitled *** Cotton Steed Products b Ldia.” In 
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tUs booiclet after a brief ancl luiid desoription.ctf theif plaYit^and* 
methods of obtaining raw matAriai', the 3 r*i|ak 9 Sleaiflet^erai m 4 t 1 ^r 8 
regar^i^ tfee vidue and uses of ^otton seed—partieul&rly^ the fqjjt 
thJt the increase ^jf cotton and decrease bf wheat will not atft 
adversely on the cost of living. Th'ey clearly point out the valijp of 
oottoif seed and its by-products and take this opportunity of 
emphasizing the fact that cotton seed oil is equal to the best ghee and 
only thS customs of antiquity pi*eveht it from being regarded as a 
, formidable rival to gim in the open market ; that not only does 
the seed produce this most valuable oil but also the hulls or liusks 
form a most valuable and cheap cattle food which rivals Imdbi and 
a series of experiments have been made which fully bear out the 
Company’s contentions. The question of«cotton cake is also dealt 
with and a good many of the prevalent superstitions (for one can 
call them nothing else) with regard to cotton cake are finally run 
to earth. The difference between the cost of decorticated and 
uqidecorticated cottoi! cake is explained on the basis of their feeding 
values which is the only*satisfactory way.of viiaking this point 
clear to the general publip, finally the value of .cotton seed products as 
manure is mentioned, and it is clear from a perusal of this extremely 
well-put-together booklet that the advantages of these products 
as claimed by the Company are no mere advertising clamour bfft 
a clearly worded statement of facts. Attention is also drawn to 
the extremely interesting way in which the chemistry o£ oils ami 
fats is dealt with, making this subject, which has always been one 
reeking of possible and impossible compounds and wrapped in a 
haze of formulee terrifying to the uninitiated, quite simple and 
readable for the ordinary agriculturist. The whole booklej; shows 
signs of the undoubted energy and business capabiliti^ of the 
Company who should meet* with ever^ success as they appear to^ 
manufacture the right tiling, to know it and to be qu^e detsfmlhed 
•tlmt all India shall also share in the benefits.* A lot of^he*para- 
gr&phs which deal with the cattle fooda and feeding would ,well 
repay printing in the Vernacular for general, distribution to the 
cultivators. The book can be obtaine<? post free on applicatien 
to the Company.—{W. S.] 
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Noitf bft tBe L««9il. of cfjlte Watel fn the Sulheoll of the OangaUe 
, Piaiu.—A‘. Moi^frr, t.OiB. ^KTommissioner pi A ^.' 

, No. 83, Agricultural SerieSs, of "the Depak;me|)^t 6f« Limd 
Records and A^cultute, United ProvinpSs. Pricey As. Si; ^ 

,, In this note the author diksusses the water-supply, in t]ie < sub¬ 
soil of the Gangetic Plain; and its equilibrium ps maintakied by 
surface absorption of rain and irrigation water on the one hand, 
and drainage through the sub-soil into rivers and weils“ on the 
other. *• 

The object of the note is apparently to call attention to the neces¬ 
sity of maintaining the sub-soil water-level by artificial means, to 
compensate for the effects of drainage operations and well irrigation. 

In many districts, of C/Ourse, canal Irrigation acts as an effective 
.Ttreventiveof any such fall in the sub-soil water-level, and the Public 
Works Department no doubt already takes the question into con¬ 
sideration in estimating the «area 'ultimately to be served by any 
new canal, so as to avoid the water-lo^ng^that has occurred in 
some districta. Bpt the subject ^.is one* of great importance, with 
the elements of which all interested in Indian Agriculture should be 
famfliar, and this note, by the author of the wdl-known Manual 
of Irrigation Wells, published as Bulletin No. 22 of the United 
Provinces Department, should do much to keep the question in the 
view of those responsible for the initiation of public works. 

The author hardly seems to attach sufficient importance to 
irrigation and cultivation as methods of conserving the sub-soil 
water. He, to somt eidient, d^recates the drainage of swamps, 
,as tending to^ diminish the supply available for soakage, but appa¬ 
rently does* not take into account the effect of cultivation of the 
swampy area in diminishing evaporation and in preventing the 
formation of an impervious layer of silt and thus promoting free 
drain^e into, the sub-soil of such water as may still have access to 
the iRnd ( it is probable that the greatest ioss of water from a swamp 
is usually through evaporation, not by soakage. 

The author suggests driving tubes down to sandy strata through 
the beds of swamps, and Mie provision of a filler, at the t<^ of each, 
|:ube, which could be kqpt ctean so at to maintain a oohtinUbus 
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ci^id into the sub-soil. Tl^ woul^^ji^o doubt be ^r^ctiQablp 
if a sufficient cavity, to^ow ol j.'aj)id pevdblatidn, ^e first cleared 
in th^ sand at*the bottom of «ach 'tupe, but tlie •expense ’ of 
maintenance of the very large filter area necessary would be 
consideralblc. 

Aaimpler w^ of maintaining the suP-soii wuter-ieivel when canal 
iii'igation is not possible, would seem to be to create shallop arti¬ 
ficial mensoon Bwamf>s, on selected sandy surface soil* by making 
low contour bunds, witli sli^tly elevated water channels where 
necessary. These swamps could be cultivated for paddy; or used 
merely as reservoirs during the monsoon, ami cultivated in thc 
cold weather on the same principle as the land enclosed by “ rabi 
cinbankments ” as described by Evans iiiathe AgriovUmal Jourml 
of India, Vol. VUI, Pmt II, April, 1913. Excellent crops could be 
raised on such land, fertilized as it would be, annually, by a deposit 
of fine silt. A genera! survey would ]?e necessary to locate suitable 
sites, but in the alluvaum, jas Mr. Molony says, “ the layers of clay 
are very seldom continpous^ for^ any considerable distance, but, 
resemble islands of clay placed at various depths and surrounded on 
all sides by a great sea of sand ” and there should bo little (>Ufficulty 
in locating numerous suitable sites for rapid absdrptiou of sur|)lus 
water.—[A. C. D.] 

Praedeal White Sugar Manufacture.— By H. C. Prinskn Geebligs, 
Ph.D. (London, Nornipn Rodger, St. Dunstan’s Hill, E.C. 
Price, 12«. net.) 

This publication is one of a scries on sugar maitufacture that 
haive been issued in recent years by the same author. * 

One of the most pressing problems at present engaging the 
attention of sugar manufacturers is thh production of wlu(^ sugar' 
for consumption direct fuom t£ie cane. Owipgtto ^ic invariable 
pi^esence of reducing sugars and othe^ substances liable to cause 
coloration of the juhse duridjg evaporation, the manufactiyre of white 
Bu^ai from cane presents di&oulties th&tare irot met with in Beet 
countries. 
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f Tbp eKicc^Sbof wbitc^Bugar ^nafooture depends pb'the tr«at- 
n^ent oftthei^fftv jihcra i^«uoli arngiann^ tW complete clariideation 
is'obtained without the formation of .decomposition ^rodiicts of 
•^glucose, and other substances causing the objectionable colore^ion 
of^ the juices. 

Those engaged in working up cane juices ki^ow only too well 
the care that must be exercised to keep the temperature low while 
the juice is' alkaline with lime during clarification. 

The old and well established methods of clarification, viz., the, 
various methods of sulphitation or bleaching with a solution of sul¬ 
phur dioxide gas and the carbonatation methods are fuUy described 
and criticized. The latest and most up-to-date modifications of the 
various processes are also dealt with in detail, and as many Indian 
factories have still something to learn about these methods, this 
publication will doubtless be greatly appreciated by the practical 
sugar man. 

In the manufacture of white sugar as DrMGeerligs remarks the 
disposition of the plant and the ability ef ^ihe employees counts tor 
much more than the choice of any one of the processes in use. 

Even the best process will fail where the machinery is inade¬ 
quate or th^ men' incapable. 

The careful education and training of the men is indispensable 
and the fault of having overlooked thb point has repeatedly been 
the cause of failure where success was anticipated. 

As has already been stated, the old established processes of 
carbonatation depend on preventing the coloration of the juice 
while alkalme with lime by keeping the temperature low. One 
process ^described in this book aims at the complete destruction of 
the reducing sugars by heating with a large excess of lime before 
treatment with carbon dioxide gas? This process known as 
the‘'Ba;ttelle process—may 'be described as bold and , daring, but 
it is stated to gfivsk an almost colorl^ juice quite free from 
glucpse. 

As thei glucose is destroyed at the cpnnnencement of this process 
itds iminateicial whether Hhe jpice is subsequently heiMted aipd 
evaporai^ with a faint alkaline reaction. 



tiEVitWs 43^ 

• I 

The Aattdle process appears |o be always cairied (xit,is Qop« 
junction with tibe recovery of Ctforose fi!D|a dUlhte'^^oiasses by ja 
procescbinvolving the use of'ice and it is not.likely to be adoptb^ 
in Ihdia at present. '•Jt is interesting, however, as it shows that the* 
Sugarcan^ Technologist is not going to* rest satisfied with the present 
methods and is attacking the problem of white sugar manufacture 
in a bold and scientific manner.—[G. C.] 

m 

yearbook of the U. S. Departnfent of Agrieulture, 1914 (Pages 715, 

Plates 53, Figs. 45. Price, 76 cents. Washington Government 

Printing Office, 1915). 

Maintains the interest of its predecessors—an interest which 
to 'those outside the States consists chiefly In the record of the pro¬ 
gress of American agriculture towards better and more intensive 
cultivation. 

The strong point in Americ&n agriculture, as in all American 
indjistries, has always* been* the output per head—the high rate of 
wages obtainable. The rise In prices in recent yeate is now favourir^ 
an increase of output per acre, and in the resulting combination of 
intensive cultivation with extensive methods in American farm 
practice, lies the promise of a solution of the proj^lem ef widening 
the now narrowing margin between the rate of agricultural wages 
and the cost of the necessaries of life all the world over. 

The wheat crop of 1914 in the States was opportunely w record 
one, both as regards acreage and yield per acre, and, with the prospect 
of over 26 per cent, being availablo for expprt, ^oes far to allay the 
anxjety that was felt Some twelve years ago when the States seemed to 
be on t'lie point of becoming importers of wheat. Next to irrigation 
among the means of this increased production, the most important 
place should probably be given to t\e, introduction and spread of 
wheats better adapted to the varied conditions of difi'arcnt j^rt * of 
•the country. An article in the yearbook givSI an accoutit of the 
^dat success that has attended the jutrodhetiou from Western Siberia 
of % ‘ durum ’ wheat which mot only ^oduces a much Ihrg^ cr(^) 

, than other wheats in dry localities, Jbut ndw competes with the best 
Manitoban wheat for the 'highest price, in the world’s ^aiketiet 
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7^4 aeeip^ to Jl^ave crla<ted the demand, millers haymg 

a^^arei^y vtlie |''keat u^e^ for rffixing with others owing 

ta its good. )aeld in the milling proos^ and th'e caj^acity^ of the 
^our for absorbing water. ,• * tr , 

Owing to the r^se in the price of meat in tlie States, giraat efforts 
ai^ being made to increase the home supply. On tliis qaesljion the 
Secretary of Agriculture says in his Report “ Unquestionably the 
largest hope for a considerable iucreiue in our meat supply lies in 
four directions: first, in a more sat^factory handling of the public 
grazing lands; second, in systematic attention to the production 
of beef animals in the settled areas of the country, particularly in 
the South; third, in increased attention to the smaller animals, 
such as swine and poultry; and fourth, in the control and eradica¬ 
tion of the cattle tick, hog cholera, tuberculosis, and other animal 
^liseases and pests.” 

There is little doubt but that .these efforts will be attended by 
success similar to that which has been achieved in other directions; 
and though a still jnore rapid increase iq the consumption of food in 
the country is probable in the future, owing to the great increase of 
immigration that will almost inevitably follow the present European 
war, yet there seems to be little reason to fear that a surplus of 
cgricullTural produce will net be available for export from the States 
for many years to come. 

A welcome feature of these successive annual reports is the 
growing recognition of the fact that the great results achieved are 
due not so much to^ new scientific discoveries as to the application 
of scientific method in the adaptation of old lore to new conditions.— 
tA. a D.] 

A Note-Book of A^eultural Fatts and F%ures.~BY B. Cdcil Wood, 
MiA. (Printed at the (Jovernment Press, Madias. Price, 
As. ^4.) 

. This little book reoeived from the Madras D^artment' df 
Agriordtuxe .is based on the famous, ohe by McConnell to be 
found.jn use all over Engiaud, yill fill an equSUy useful purpose for, 
^uth India, aiid one would sdggest'thsft if each Local Qov^zundnt 
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wei^ to. kfave a similar nianual* compil^ for’ iiiie in 4 tl\^ir pwn: 
province much material Wp watd^be aflio]|ded 1 ^ ti!He|8e>wh98e work 
is in t!^e agricultitcal circles.- It enables one to put one’s Unger ^t 
oncn dh many vital ^nd essential facts in connection with* Indian 
agriculture and were everybody familiar with the facts as given 
tbereiiv it would tend to a higher standard of general eflicioncy in 
practical agriculture. The section on manures is particularly^ good 
and the diagram (which the reviewer took at first sight forh map of the 
Coimbatore farm roads and buildii^s) showing which manuroi should 
not be mixed and which may, will serve a very useful piupose and 
save much trouble and expense. We would, however, suggest that 
coloured lines be used in the next edition as conveying a clearer 
id^; red is generally used as indicating cysaster and green safety. 
In short, we would recommend this little book for perusal by all as 
it gets closer to the all-important 'praotioul side of agriculture, a 
side all too liable to be neglected for the theoretical, and every 
credit is due to tha author for collecting a mass of valuable 
in&rmation and doing a lot of spade work which will be of infinite 
help in the future and, like all work of this land, will probably not 
be ptoperly appreciated in the prraent.—[W. S,] 
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